
CLINICAL CARE CONUNDRUMS

Cut to the Quick

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an
approach typical of a morning report. Similarly to patient care, sequential pieces of information are provided to the clinician, who is
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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A 41-year-old woman with dwarfism was referred for
evaluation of an isolated elevated alkaline phosphatase

(ALP) of 792 U/L (normal value, 31–95 U/L) and a
gamma-glutamyl transferase (GGT) of 729 U/L (normal
value, 7–37 U/L), found incidentally on routine laboratory
screening. She denied any fevers, chills, weight loss, abdomi-
nal pain, nausea, or vomiting.

The presence of an isolated ALP elevation, presumably of
hepatobiliary origin given the increase in GGT, in a rela-
tively young woman immediately calls to mind the diagnosis
of primary biliary cirrhosis, and I would specifically inquire
about pruritus, which occurs commonly in this setting. The
absence of abdominal pain argues against the diagnosis of
extrahepatic biliary obstruction. Other processes that could
result in this asymptomatic presentation include infiltrative
diseases such as amyloidosis, sarcoidosis, and other causes
of granulomatous hepatitis. The absence of systemic symp-
toms makes disseminated infection or malignancy with he-
patic involvement less likely. I would query whether under-
lying dwarfism can be associated with metabolic
abnormalities that cause infiltrative liver disease, functional
or anatomical hepatobiliary abnormalities, or malignancy.

The patient’s medical history was notable for chronic
constipation, allergic rhinitis, and basal-cell carci-

noma. She had reconstructive surgeries of the left hip and
knee 28 years ago without complications. She underwent a
right total hip replacement for hip dysplasia 6 months

prior, which was complicated by a postoperative joint
infection with Enterobacter cloacae. The hardware was
retained, and she was treated with incision and drainage
and a prolonged fluoroquinolone course. Furthermore, she
had a history of immune thrombocytopenic purpura (ITP),
which manifested at the age of 20 years. A bone-marrow
biopsy at that time showed no evidence of hematologic
malignancy. For her ITP, she had initially received intrave-

nous immunoglobulin (Ig) and cyclosporine without sus-
tained benefit. She underwent a splenectomy at the age of
26 years and was treated intermittently with rituximab
over 11 years prior to admission. Her medications included
cetirizine. Her parents were nonconsanguineous, of Euro-
pean and Southeast Asian ancestry, and healthy. She was
in a long-term monogamous relationship. The patient had
been employed as an educator.

The history of immune-mediated thrombocytopenia raises
the possibility that the present illness may be part of a
broader autoimmune diathesis. Other causes of secondary
ITP, such as drug-induced reactions, hematologic malignan-
cies, and viral infections, are unlikely, as her ITP has been
persistent for more than 20 years. She has not evolved into
a common phenotypic pattern of autoimmune disease such
as systemic lupus erythematosus after the appearance of
ITP, nor does she endorse a history of thromboembolic com-
plications that would suggest antiphospholipid syndrome.

Ultrasound of the abdomen demonstrated narrowing
of the extrahepatic biliary duct in the region of the

pancreas without evidence of a mass lesion. Computerized
tomography (CT) of the abdomen and pelvis similarly
showed mild intrahepatic biliary ductal dilatation with
narrowing of the extrahepatic duct in the region of the
pancreas without apparent pancreatic mass. Endoscopic
retrograde cholangiopancreatography (ERCP) confirmed a
stricture in the distal common bile duct and dilatation of

the common bile duct. Cytology brushings obtained during
ERCP showed groups of overlapping, enlarged cells with
pleomorphic irregular nuclei, one or more prominent nucle-
oli, and focal nuclear molding, leading to a diagnosis of
adenocarcinoma (Figure 1).

The absence of jaundice and pruritus indicates incomplete
biliary obstruction. Common–bile duct strictures are most
commonly seen after manipulation of the biliary tree. Neo-
plasms including pancreatic cancer, adenocarcinoma of the
ampulla of Vater, and cholangiocarcinoma may cause com-
pression and obstruction of the common bile duct, as well
as stricture formation mediated by a desmoplastic reaction
to the tumor. Occasionally, metastatic malignancy or lym-
phoma may involve the porta hepatis and cause extrinsic
compression of the common bile duct. Other etiologies of
strictures include sclerosing cholangitis and opportunistic
infections such as Cryptosporidium, cytomegalovirus, and
microsporidiosis, which are not supported by this patient’s
history.
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The atypical cells seen on ERCP brushings were inter-

preted as evidence of cholangiocarcinoma. The patient

underwent a pylorus-sparing Whipple procedure. Examina-

tion of the surgical pathology specimens revealed diffuse

non-necrotizing granulomatous inflammation involving the

bile duct and gallbladder (Figure 2). There was focal atypia
of the bile-duct epithelial cells, but no evidence of malig-
nancy. There were non-necrotizing granulomas in numerous
lymph nodes, some with significant sclerosis; stains and cul-
tures for acid-fast bacilli and fungi were negative, and stains
for IgG4 and CD1a for Langerhans-cell histiocytosis were
negative.

Granulomatous inflammation may be caused by a variety of
intracellular infections, environmental and occupational
exposures, and drug hypersensitivity, or may be associated
with malignancy such as lymphoma. In the absence of an al-
ternative explanation, the presence of non-necrotizing granu-
lomas in multiple organs suggests the diagnosis of sarcoido-
sis, even if classic intrathoracic involvement is not present.
Hepatic involvement with sarcoidosis is common but rarely
symptomatic, whereas biliary disease is distinctly uncom-
mon. Interestingly, there is an association between both

primary biliary cirrhosis and sclerosing cholangitis with sar-
coidosis. The pathologic findings could indicate an autoim-
mune process that has led to widespread granulomas with
this unusual distribution. Disseminated infections such as
mycobacterial or fungal diseases seem much less plausible in
this woman, who had no prior systemic complaints. The
atypical cells seen on the ERCP brushings were almost cer-
tainly caused by inflammation and a fibroproliferative
response rather than malignancy.

On further questioning, the patient endorsed a history
of multiple childhood ear infections that required bilat-

eral myringotomy tubes, and multiple episodes of sinusitis,
but both problems improved in adulthood. She had experi-
enced 2 episodes of dermatomal zoster in her lifetime. She
also noted frequent vaginal yeast infections. She denied any

history of pneumonias or thrush. In her second decade of
life, she developed allergic rhinitis and eczema. She denied
any chemical or environmental exposures. She had had neg-
ative tuberculin skin tests as part of her occupational screen-
ing and denied any recent travel.

The additional history of recurrent upper-respiratory infec-
tions early in life and subsequent episodes of dermatomal

FIG. 1. Bile-duct brushing obtained from the patient. (A and B) Papanicolaou-stained cytologic smears. (A) Benign ductal epithelium. The ductal cells are evenly

spaced and have small, bland nuclei with rounded contours and a “honeycombed” architectural pattern. (B) Atypical epithelial cells from the same bile-duct

brushing. The cells lack a normal ductal architectural pattern and also have a marked difference in size and shape of the nuclei between individual cells. The nuclei

have irregular contours, multiple prominent nucleoli, and an increased nuclear-to-cytoplasmic ratio. Due to the presence of these cells, this specimen was

misdiagnosed as an adenocarcinoma.

FIG. 2. Tissue obtained from the patient’s Whipple procedure. (A and B) Hematoxylin and eosin–stained material. The bile-duct epithelium had focal atypia of

ductal cells (not pictured). (A) Noncaseating granulomas present in the underlying stroma. (B) Noncaseating granulomas present in the gallbladder wall. No

organisms were identified on special stains for fungi and acid-fast bacteria.
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zoster and candidal infections increases the likelihood that
this patient has a primary immunodeficiency. A combined
cellular and humoral immunodeficiency would predispose to
both bacterial sinopulmonary infections, generally a result of
Ig isotype or IgG subclass deficiencies, and recurrent zoster
and candidal infection. Any evaluation of her Igs at this time
may be confounded by her receipt of anti-CD20 monoclonal
antibody therapy, which may decrease serum Ig levels.

The relatively benign course in terms of infection is consist-
ent with the heterogeneous immunodeficiencies classified as
combined immunodeficiency (CID), a less-penetrant pheno-
type of severe combined immunodeficiency (SCID), or com-
mon variable immunodeficiency (CVID). Autoimmunity is a
frequent manifestation of CID and CVID, and affected
patients have an increased risk of lymphoma and other
malignancies. Granulomatous disease may also be a manifes-
tation of both CID and CVID.

Postoperatively, she developed progressive abdominal
distension and pain. A CT of the abdomen and pelvis

showed colonic dilatation consistent with Ogilvie pseudo-
obstruction. On postoperative day 9, she developed fevers. On
physical examination, her temperature was 38.5�C, the blood
pressure was 104/56 mm Hg, and the heart rate was 131 beats
per minute. Her oxygen saturation was 95% on room air. Her
height was 105 cm. She had diffuse alopecia without scarring.
She did not have a malar rash or oral ulcerations. Both lungs
were clear to auscultation. A cardiac examination showed
tachycardia with a regular rhythm, normal heart sounds, and
no murmurs. Her musculoskeletal exam was notable for short
limbs and phalanges, without synovitis. Bilateral hip exam
demonstrated internal and external range of motion without
abnormalities. No rashes were present. Her abdominal exam
revealed diffuse tenderness with postoperative drains in place.
She had nonbloody loose stools.

Although autoimmune diseases such as sarcoidosis can
rarely manifest with fevers, evaluation of postoperative fever
in this patient should focus first on common processes that
also occur in immunocompetent patients. Since she has had
a splenectomy and we are now suspicious of an underlying
immunodeficiency, appropriate cultures should be obtained
and broad-spectrum intravenous antibiotics should be initi-
ated without delay. The presence of nonscarring alopecia
could either represent autoimmune alopecia, if the onset
was recent, or it could be part of this patient’s underlying
skeletal dysplasia syndrome.

Piperacillin/tazobactam and oral metronidazole were

started for presumed intra-abdominal infection. The
white cell count was 20,500/mm3 with 96% neutrophils,
1.4% lymphocytes with an absolute lymphocyte count 0.33
3 109/L (normal value, >1.0 3 109/L), and 2.6% mono-
cytes. The hematocrit was 27.8% with a mean corpuscular
volume of 95 fL. The platelet count was 323,000/mm3. Se-
rum aminotransferase and total bilirubin levels were normal,
and ALP was 904 U/L. The serum albumin was 1.2 g/dL
(normal value, 3.5–4.8 g/dL) and prealbumin was 6 mg/dL
(normal value, 20–37 mg/dL).

Blood cultures returned positive for E. cloacae. Clos-
tridium difficile toxin assay was negative. Piperacillin/

tazobactam was switched to meroperem, and metronidazole
was discontinued. She continued to have fevers, and on

postoperative day 16, repeat blood cultures and urine cul-
tures grew Candida albicans; caspofungin was initiated.

In addition to the neutrophilic leukocytosis in response to
gram-negative bacteremia, there is marked lymphopenia.
Although sepsis may cause transient declines in the total
lymphocyte count, I do not believe that this entirely
accounts for such severe lymphopenia. The albumin is also
profoundly low. Her catabolic postsurgical state might
explain part of this abnormality, but taken together with
her prior gastrointestinal symptoms, these findings could be
consistent with intestinal malabsorption or a protein-losing
enteropathy, which can also be associated with primary
immunodeficiency.

Serum angiotensin-converting enzyme was 32 U/L (nor-
mal value, 9–67 U/L). A CT of the chest was per-

formed and did not reveal mediastinal lymphadenopathy,
nodules, or consolidations. Antinuclear, antismooth muscle,
and antimitochondrial antibodies were negative. Human im-
munodeficiency virus antibody was negative. Serum quanti-
tative Igs, including IgG, IgM, IgA, and IgE, were
undetectable.

Serum lymphocyte subset analysis revealed a CD3 T-
cell count of 101 3 106/L (normal value, >690 3 106/

L), CD4 T cells 46 3 106/L (normal value, >410 3 106/L),
CD8 T cells 55 3 106/L (normal value, >190 3 106/L),
CD19 B cells undetectable at <2 3 106/L (normal value,
>90 3 106/L), CD16 CD56 NK cells 134 3 106/L (normal
value, >90 3 106/L). T-cell lymphocyte proliferation assay
showed a completely absent response to candida and tetanus
antigens, and a very low response to mitogens.

The immunologic evaluation is confounded by her critical
illness and by the prior administration of anti-CD20 mono-
clonal antibody. Despite these caveats, the results of these
studies are profoundly abnormal and suggest a combined B-
cell and T-cell immunodeficiency that is more severe from a
laboratory standpoint than her history prior to surgery has
suggested. Low T lymphocyte numbers, with or without
functional abnormalities, are a hallmark of CID and can be
also be seen in CVID. The extremely low Ig levels in the
presence of severe infections warrant replacement with intra-
venous Ig.

Combined immunodeficiency and CVID may be associated
with a number of mutations; elucidating the genetics and
molecular mechanism of immunodeficiency may be impor-
tant in identifying patients whose immunodeficiency may be
cured by stem-cell transplantation.

Intravenous Ig was administered. Her serum was sent
for sequencing of the RMRP gene, mutations of which

are found in patients who have cartilage-hair hypoplasia
(CHH), a rare autosomal recessive skeletal dysplasia charac-
terized by short-limbed dwarfism; fine, sparse hair; and vari-
able degrees of immunodeficiency. She was found to have 2
RMRP mutations, a 126 CfiT transition and a 218 AfiC
transversion.

The patient developed multiple abdominal abscesses,
which were drained and grew vancomycin-resistant

enterococcus (VRE) and C. albicans. Blood cultures also
turned positive for VRE. A colonoscopy was performed
because of radiographic evidence suggestive of colitis. Biopsies
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taken from the colonoscopy were negative for cytomegalovi-
rus or other infections, but did reveal rare non-necrotizing
granulomas. The patient developed progressive multiorgan
failure requiring mechanical ventilation and continuous veno-
venous hemofiltration. On postoperative day 36, the patient
was transitioned to comfort care, and she expired the next
day. A unifying diagnosis of CHH-related immunodeficiency
and disseminated granulomatous disease, complicated by
postoperative sepsis, was made. An autopsy was declined.

COMMENTARY
Evaluation of abnormal liver tests is a frequent diagnostic
challenge faced by clinicians in both ambulatory and inpa-
tient settings. Identifying the pattern of liver injury—hepato-
cellular, cholestatic, or infiltrative—may guide the initial
workup. This patient’s presentation of a normal bilirubin
and transaminases with elevations in ALP was consistent
with infiltrative hepatic disease. The radiographic finding of
extrahepatic biliary strictures, on the other hand, raised con-
cern for an obstructive etiology and prompted an ERCP.
Brush cytology has high specificity for malignancy, but inter-
pretation of atypical cells can rarely be inconclusive or be
associated with false positives.1

The suspicion for infiltrative hepatitis was supported postop-
eratively by the discovery of diffuse hepatobiliary granulom-
atous disease, which can be associated with a spectrum of
disease states including sarcoidosis, autoimmune disorders,
intracellular infections, immunodeficiency, malignancy, envi-
ronmental or occupational exposures, and drug reactions.2,3

During the patient’s hospital course and case presentation to
the discussant, the possibility of sarcoidosis was raised based
on the operative findings. Additional history-taking was
essential to evaluate other etiologies of granulomatous
inflammation, and this clinical correlation prevented a sec-
ond erroneous pathologic diagnosis.
Multiple elements of this patient’s presentation led to recog-
nition of an underlying primary immunodeficiency. Her
prior history of recurrent childhood infections, dermatomal
zoster, and vaginal infections suggested a congenital immu-
nodeficiency. The additional features of refractory autoim-
mune cytopenias (ie, ITP), granulomatous inflammation,
undetectable serum Igs, and low T-cell and B-cell counts,
were consistent with CID or CVID. By definition, CID
involves defects in both B and T cells; CVID represents a
predominantly B-cell disorder characterized by abnormalities
in Ig production, though concomitant T-cell dysfunction
may also be found.4 It is worth noting that although this
patient had previously received anti-CD20 monoclonal anti-
body, which depletes CD20-positive B lymphocytes, Ig levels
are not typically depleted by anti-CD20 unless there is pre-
existing antibody deficiency.5

We were able to make the unifying diagnosis of CHH to
explain her constellation of physical findings, laboratory
abnormalities, and histopathology. Also known as McKusick
type metaphyseal chondrodysplasia, CHH has a relatively
high carrier frequency in the Amish (1:19) and Finnish (1:76)
populations.6,7 Additional clinical features can include gas-
trointestinal disorders, poorly pigmented skin and hair, and
joint disorders. Dysregulation of immunity is a particular
challenge and can be manifested by malignancy, lymphopro-
liferative disease, cytopenias, or primary immunodeficiencies.
Combined immunodeficiency and T cell–mediated defects

are most common, although there are case reports of CHH
associated with severe humoral defects.8,9 Primary immuno-
deficiency, if severe and recognized early, can be treated with
bone-marrow transplantation.10,11 Granulomatous inflam-
mation also has been described in CHH.12

Although tissue biopsy is often viewed as the gold standard
for establishing a definitive diagnosis, this case highlights the
significance of applying clinical context to pathologic inter-
pretation and medical decision-making. Prior to any diag-
nostic procedure, the patient’s history of dwarfism, recurrent
infections, and refractory ITP provided clues to an immuno-
deficiency syndrome, CHH. Knowledge of this immunodefi-
ciency might have better informed the initial pathologic
interpretation of atypical cells, which were misread as ade-
nocarcinoma. Furthermore, awareness of the patient’s pro-
found immunodeficiency would have given pause to pro-
ceeding with invasive surgery without prior Ig and antibiotic
support and may have averted a fatal outcome.

KEY TEACHING POINTS

1. Infiltrative hepatobiliary diseases may manifest with iso-
lated elevations in ALP.

2. Granulomas and autoimmune cytopenias may be features
of primary immunodeficiency states.

3. A history of recurrent childhood infections should raise
suspicion for congenital immunodeficiencies.

4. Unique medical complications, including immunodefi-
ciency, can be associated with dwarfism subtypes.
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