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Clinical History 
This 9-year-old boy presented with a three-week history of headaches, nausea, vomiting 
and subsequent neck and back pain.  The headaches were described as diffuse, worse 
when standing and unimproved with over-the-counter medications.  He had no major 
medical problems during his early childhood and had been performing well in school 
until this episode.  He had been followed in Dermatology clinic since infancy for multiple 
hairy nevi on his extremities, neck and back.   
 
Cerebrospinal fluid laboratory findings at presentation showed 8 white blood cells (with a 
differential of 93% lymphocytes), 1 red blood cell, a protein of 23 mg per dL and a 
glucose of 19 mg per dL.  The opening pressure of the lumbar puncture was 44 cm of 
H2O.  CSF cultures were negative.  Computed tomography of the brain showed no acute 
intracranial abnormality.  Two months later, he developed complex partial seizures and a 
series of magnetic resonance images showed progressive leptomeningeal enhancement 
with superficial parenchymal involvement.  He underwent a left frontal brain biopsy and 
insertion of a ventriculoperitoneal shunt for elevated intracranial pressure.   
 
 
Material submitted: 1 H&E-stained section of the left gyrus rectus.  
 
 
Points for discussion: What is the diagnosis? 
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Submitted by: Aaron S Wagner, MD,  

Gary S Pearl, MD, PhD 
  Orlando Regional Medical Center 
  1414 Kuhl AVE MP44 
  Orlando, FL 32806 
 
 
Clinical History: 
 
This 5 year old girl presented with a 4 month history of primarily morning headaches and 
vomiting.  In addition she had a 1 month history of right facial droop and left gaze 
preference. MRI was performed with subsequently a partial resection.  After 
embolization a second craniotomy achieved gross total resection of the mass including a 
1cm area that was thought to be the attachment of the mass to the dura.   
 
Material submitted: H & E stained and unstained section of mass  
           Representative preoperative MRI image 

 
 
 
Points for discussion:  1. Diagnosis 

2. Pathogenesis 
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Submitted by:  
Sandra Camelo-Piragua, M.D. and Matthew P. Frosch M.D., Ph.D. 
C.S. Kubik Laboratory for Neuropathology, Pathology Service, Massachusetts General 
Hospital, 55 Fruit St, Boston, MA 02114 
 
Clinical History: 
A 61 year-old man presented to his primary care physician complaining of episodes of 
lightheadedness and hot flashes. He also reported subtle word finding difficulties, 
progressive loss of right leg strength, forgetfulness and difficulty with attention at work. 
 
His past medical history included hypercholesterolemia, gastroesophageal reflux, 
depression, anxiety, sleep apnea, asthma and benign prostatic hypertrophy. 
 
MRI showed a heterogenously enhancing lesion with an ovoid shape located in the 
medial left frontal lobe and cingulate gyrus. The lesion was T2 hyperintense with areas of 
nodular and peripheral rim enhancement. The mass appeared to extend into the falx with 
linear enhancement of the anterior and posterior portions of the falx around the lesion. 
There was a suggestion of cortex displaced posteriorly by this lesion, favoring an extra-
axial location.  
 
The patient underwent a bifrontal craniotomy for tumor resection. 
  
Material submitted:  

One representative H&E virtual slide (http://www.neuropath.org/meetings/2009/dss/) 
from the surgical specimen and a representative T2 MRI image from the lesion 
 
Points of discussion: 

1. Differential diagnosis 
 
 
 
 
 

http://www.neuropath.org/meetings/2009/dss/
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The lesion was T2 hyperintense and showed nodular and peripheral rim enhancement on 
post contrast, T1-weighted images (shown below). 
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Submitted by: Mark Jentoft, MD, Caterina Giannini, MD, PhD, Bernd W Scheithauer, 
MD, Anatomic Pathology, Department of Laboratory Medicine and Pathology, Mayo 
Clinic, 200 1st St SW Rochester MN 55905 
 
 
Clinical History:  A previously healthy 11 year old boy presented to an outside facility 
with a 4 day history of left-sided weakness, bifrontal headache, facial numbness, nausea, 
and vomiting.  A ten pound weight loss had occurred recently. An MRI of the brain 
showed a 5.3 x 4.7 x 4.3 cm extra-axial mass over the right cerebral convexity at the 
fronto-parietal junction.  The mass had a broad base over the surface of the dura with a 
small dural tail, and the tumor extended into the underlying brain parenchyma. Moderate 
edema associated with a 7 mm midline shift was noted.  A surgical resection of the tumor 
was performed. 
 
 
 
 
 
 
 
Material submitted:  An H&E section of the right frontal tumor. 
 
 
 
 
Points for discussion: 

1. Differential Diagnosis 
 2. Immunohistochemistry 
 3. Molecular genetics 
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Submitted by: T. David Bourne, M.D. 
  Clinical Instructor 
  Department of Pathology, Division of Neuropathology 
  University of Virginia Health System 
  1215 Lee Street, Hospital Expansion (3069) 
  Charlottesville, VA 22908-0214 
   
 
Clinical History:  A 54-year-old female with a history of a recurrent, extensively treated 
right frontal anaplastic oligodendroglioma presented to her neurosurgeon following a 15-
month history of gradual neurologic decline and a surveillance MRI concerning for tumor 
progression.  
 
The patient initially presented nine years previously with a headache, and neuroimaging 
studies at that time showed a solid and cystic, heterogeneously enhancing right frontal 
mass.  She underwent gross total resection of the mass, for which a diagnosis of 
anaplastic oligodendroglioma was rendered.  The tumor showed no evidence of 
chromosome 1p or 19q deletion by fluorescence in situ hybridization.  She subsequently 
completed fractionated radiotherapy with concomitant and subsequent combination 
chemotherapy consisting of procarbazine, CCNU, and vincristine. Over the course of the 
next seven years, she received treatment with multiple chemotherapeutic agents for 
disease recurrences along the resection margins.  Agents included temozolomide, 
carboplatin, etoposide, paclitaxel, and imatinib.  
 
MR imaging performed at the completion of her final chemotherapy treatment 
demonstrated near-complete resolution of the enhancement along the resection margins. 
However, at this time, MR imaging showed faint gyriform contrast enhancement over the 
right frontal lobe surrounding the macrocystic encephalomalacic changes of the resection 
cavity.  MR performed at the time of presentation (two years later) demonstrated a prior 
right frontal craniotomy with macrocystic encephalomalacia of the resection cavity. 
Postcontrast T1-weighted imaging showed marked enlargement and nodular 
enhancement of the right frontal lobe cortex and juxtacortical white matter surrounding 
the resection cavity, with T2-weighted imaging showing extensive edema-like signal 
throughout the right frontal white matter. The degree of cortical thickening and nodular 
enhancement had progressed dramatically from the above-described previous MR study, 
although the encephalomalacic changes were relatively unchanged. There was no 
significant enhancement along the resection margins and no mass-like area of 
enhancement. 
 
Due to the concern for disease recurrence, the patient eventually underwent surgical 
debulking of portions of the radiographically abnormal frontal tissue.  



 
 
Material submitted:  1.   H&E section from the right frontal cortex 

2. Digital images of initial tumor resection (H&E; jpeg format) 
3. Digital images of MRI findings (jpeg format) 

 
 
Points for discussion: 1.  Diagnosis 
   2.  Pathogenesis 
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Submitted by: Craig Horbinski, Clayton A. Wiley, and Geoffrey H. Murdoch, Division of 
Neuropathology, Department of Pathology, University of Pittsburgh Medical Center, 200 
Lothrop Street, Pittsburgh, PA 15213 
 
Clinical History:  

The patient was a 10-year-old African-American female with a 1-year history of 
intermittent pain when she turned her neck and persistent rightward head tilt. More 
recently she developed progressive right hand weakness with paresthesias and increasing 
difficulty with ambulation secondary to progressive leg weakness. 

Physical examination was significant for profound right hand weakness and 
sensory impairment, and bilateral lower extremity weakness and proprioceptive 
impairment. 

Magnetic resonance imaging showed widening of the cervical spine with 
increased intramedullary T2 signal and contrast enhancement (see below). The abnormal 
T2 signal extended from the craniocervical junction to T5, and the abnormal 
enhancement extended from the craniocervical junction to T3.  No abnormalities were 
seen in the remainder of the brain. Corticosteroid therapy with dexamethasone was 
instituted, but the patient showed no improvement. 

Given the lack of steroid response and the urgent need for decompression, a C1 
laminectomy and C2 through T3 osteoplastic laminotomy was performed. Intraoperative 
ultrasound confirmed the extent of the lesion, which upon exposure was found to be 
brownish gray and well-demarcated from the surrounding spinal cord, splaying the 
posterior columns laterally on each side. A distinct plane between the mass and the 
surrounding cord made gross total resection possible. 

Postoperatively the patient regained full strength in both upper extremities, with 
resolution of her symptoms and no evidence of lesion recurrence on an MRI obtained 2 
months after surgery. 
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Material Submitted:  
 

1.) 1 H&E-stained section of the spinal lesion 
2.) Virtual slides of the intraoperative smear preparation and permanent sections 

(http://image.upmc.edu:8080/NeuroPathology/Murdoch/Slide.8/view.apml?cwidt
h=1003&cheight=598&chost=image.upmc.edu:8080&csis=0) 

 
Points for Discussion:  

1.) Additional special stains and studies 
2.) Diagnosis 
3.) Pathogenesis 

 
 
 

 
 

Intraoperative photograph of the lesion. 

http://image.upmc.edu:8080/NeuroPathology/Murdoch/Slide.8/view.apml?cwidth=1003&cheight=598&chost=image.upmc.edu:8080&csis=0
http://image.upmc.edu:8080/NeuroPathology/Murdoch/Slide.8/view.apml?cwidth=1003&cheight=598&chost=image.upmc.edu:8080&csis=0
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Submitted by: Kathy L. Newell, MD and Catherine Lewis, MD, Department of 
Pathology and Laboratory Medicine, University of Kansas Medical Center, Kansas City, 
Kansas 66160 
 
Clinical History: This 65 year-old woman carried the diagnosis of relapsing-remitting 
multiple sclerosis and a peripheral neuropathy for the last 13 years of her life.  She had a 
past medical history of transverse myelitis, neurogenic bladder with an indwelling 
catheter, constipation, leg spasms, hypothyroidism, hypertension, hypercholesterolemia, 
and gastroesophageal reflux disease. She had been on immunosuppressive/modifying 
agents that included Copaxone, Novantrone, Rebif, and Tysabri, and prednisone.  Other 
medications included Neurontin, amitriptyline, Synthroid, atenolol, Lipitor, and Protonix. 
One of her cousins had multiple sclerosis. 
 
Two months prior to hospitalization, she presented to the Emergency Department for 
burning, tingling, freezing “pins and needles” sensation of both hands with hand 
numbness. Tysabri was discontinued. 
 
Two months following this episode, the woman presented to the hospital with acute onset 
of left hemiplegia, aphasia, and altered consciousness. Within 24 hours, she rapidly 
deteriorated, and required intubation and mechanical ventilatory support. MRI of the 
head revealed diffuse ventricular prominence with bilateral linear to nodular 
periventricular enhancement and abnormal FLAIR signal in the periventricular white 
matter and basal ganglia extending from the posterior limbs of the internal capsules to the 
midbrain. No mass lesions were noted. A cerebrospinal fluid sample revealed normal 
glucose, protein of 135 mg/dl, 6 WBCs/uL (3 lymphocytes, 3 monocytes), no oligoclonal 
bands, and no infectious agents by cultures or PCR. CSF flow cytometry revealed T-cells 
with a normal CD4:CD8 ratio, normal antigen expression, and no B-cells.  Serologic 
studies were negative for NMO antibodies. The ESR was 58 mm/hr, ANA was 1:80, and 
activated C3 value was 1215 ng/ml. A brain biopsy of one of the thalamic lesions was 
requested by the attending neurologist. The neurosurgeon chose to biopsy the right 
frontal cortex and caudate nucleus which showed vacuolation and nonspecific changes.  
Medical treatment included plasmapheresis and high dose steroids.  The patient remained 
unresponsive and died during the hospitalization. A full autopsy was performed. 
 
Autopsy findings: The external surface of the brain was unremarkable. Horizontal brain 
sections revealed gray discoloration and cystic change in periventricular areas. 
Symmetrical grayish-tan cleft-like lesions, 2.0 cm in greatest size, involved the posterior 
internal capsule, thalamus, globus pallidus, and putamen bilaterally. Several similar 
lesions, 0.3-2.5 cm, were noted primarily in the right frontal lobes and pons, spanning 
gray-white matter or confined to white matter. The cerebral and middle cerebellar 
peduncles and pons were soft and swollen. No abnormalities were noted in the cranial  
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nerves, including the optic nerves or chiasm. The spinal cord was diffusely atrophic with 
poor delineation of gray and white matter. 
 
General autopsy findings revealed an acute right lower lobe pneumonia. 
 
Materials submitted: 1 hematoxylin and eosin-stained and 1 unstained section of the 
right or left thalamic lesion (horizontal sections) 
 
Points for discussion:  1. Diagnosis  
       2. Differential diagnosis 
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Submitted by: Justin Kreuter, MD, andC. Harker Rhodes, MD PhD 
                        Dartmouth-Hitchcock Medical Center 
                        1 Medical Center Dr. 
                        Lebanon, NH 03756 
 
Clinical History 
 
The patient was a previously healthy five-year-old male with up-to-date immunizations 
who initially sought care for headache, low-grade fever, sore throat and unilateral neck 
tenderness. He had no tick exposure and no recent travel. A number of classmates had 
cold-like illnesses. Over the following 2 days he experienced myalgia and progressive 
weakness of his arms (right arm greater than left) and a change in the timbre of his voice. 
Four days after onset he visited his primary care provider who diagnosed a nonspecific 
viral illness. He had a white blood cell count of 10,900/mm3 (80% neutrophils, 5% bands, 
and 12% lymphocytes). Soon after his appointment the patient developed bowel and 
bladder incontinence as well as the inability to walk. Later that evening he was found in 
bed apneic and unresponsive with intermittent tonic posturing of the upper extremities. 
He suffered a cardiac arrest en route to the hospital and on admission to the pediatric 
intensive care unit was severely hypothermic with an arterial blood pH of 6.5 and a pCO2 
of 102 mmHg. A CT scan of the brain showed cerebral edema with evidence of tentorial 
herniation. A chest x-ray showed a hazy opacity of the right lower lobe. Once criteria for 
brain death were met, life support was withdrawn and a full autopsy performed.  
 
Autopsy findings: Cerebrospinal fluid (CSF) obtained by cisternal puncture showed slight 
xanthochromia, a nucleated cell count 2094 per mcL, with 54% lymphocytes, a glucose 
of 2 mg/dL, and a protein 368 of mg/dL.  
 
The patient's lungs were three times the normal weight and diffusely firm. Microscopic 
sections show acute mixed pneumonia with associated hemorrhage. The spleen was twice 
the normal weight and microscopically showed a florid follicular hyperplasia. 
 
Post-mortem gross examination of the brain revealed profound edema and normal-
appearing leptomeninges. The brain stem was grossly unremarkable though multiple red-
brown discolorations averaging 7 mm in greatest diameter were identified in the dentate 
nucleus bilaterally.  
 
Material submitted: An H&E section of spinal cord. 
 
Points for discussion: 
1. Diagnosis. 
2. In vitro testing. 
3. Clinical implications. 
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Submitted by: James Davis, Kudakwashe Chikwava, and Rebecca Folkerth, Children's 
Hospital Boston, 300 Longwood Avenue, Boston MA, 02115 
 
Clinical History: 
This infant girl was born at 37 weeks gestation via C-section to a 28 year old G1P0 
woman.  Maternal testing was positive for Group B Streptococcus but was otherwise 
unremarkable.  At 22 4/7 wks, ultrasound showed mildly echogenic and enlarged kidneys 
at the 95th percentile but a normal volume of amniotic fluid.  Amniocentesis was declined 
at this time.  By 30 5/7 wks, the estimated fetal weight was 8th percentile and there was 
severe oligohydramnios, bilateral large echogenic kidneys and an echogenic focus in the 
left cardiac ventricle.  The baby was delivered by elective C -section with Apgars of 7 
and 8.  Weight was 1890 g (<10%), head circumference 33 cm (50%), and length 32cm 
(<10%).  In the delivery room, she required blow-by O2 and continuous positive airway 
pressure.   
 
She was admitted to the NICU, where she was intubated and received surfactant twice.  
She was extubated to an oxyhood at 8 hrs of life but then was reintubated at 24 hrs due to 
increased work of breathing.  Chest X-ray showed left lung opacity, and blood gas 
showed severe metabolic acidosis (pH 7.03) despite aggressive attempts to correct with a 
bicarbonate drip.  Lactate was 7.5.  Over the next 24 hours of life, the baby became 
hypotensive requiring saline boluses and a dopamine drip.  An echo was done, which 
showed a patent ductus arteriosus and patent foramen ovale with bidirectional flow and 
normal low or mildly depressed left ventricular function.  Labs showed that she was 
coagulopathic (INR 2/ PT 24/ PTT 51).  She also had electrolyte disturbances including 
hyperkalemia (8.1) and hypoglycemia (down to 38).  Initial ammonia was 223, rising to 
496. 
 
On exam the baby was noted to be dysmorphic with a prominent forehead and a strong 
odor “like sweaty feet.”  The anterior and posterior fontanelles were large.  There was a 
1-2/6 systolic ejection murmur.  There was a paucity of spontaneous movement but 
arousal to tactile stimulation.  Pupils were 2-4 mm, eyes midposition, tone normal, 
movements of all extremities, reflexes 2/4.  She had 2-3 episodes of left arm quivering 
and stiffening associated with lip quivering lasting 1-3 minutes, associated with 
bradycardia, hypertension, and desaturation. 
 
Metabolic and genetic testing was pursued.  Head ultrasound was negative for 
intraventricular hemorrhage. 
 
The prognosis was poor and care was redirected.  The baby died at 2 d of age. 
 
Autopsy findings: Pulmonary hypoplasia and bilobed lungs; cardiomegaly with 
biventricular hypertrophy;  cytoplasmic lipid deposition in myocardiocytes, hepatocytes, 
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renal tubular epithelium, and skeletal myofibers;  renal dysplasia with dilated tubules;  
and fetal osteosclerosis. 
 
Material submitted:  
1.  Glass slide from parietal lobe 
2.  Gross image of brain   
 
Points for discussion:  
1.  Diagnosis 
2.  Pathogenesis of brain abnormality 
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Submitted by:  Pedro DSC Ciarlini, Alan E Siroy, Irina Mikolaenko, Mark L Cohen 
  Department of Pathology, University Hospitals of Cleveland 
  11100 Euclid Avenue – Cleveland, OH 44106 
 
Clinical History: 

The patient was a 4 month old male born at 38 weeks of gestation to an 18 year 
old G2P2002 mother by a vaginal delivery without complications. Birth weight was 
2,895 grams (between 10th and 50th percentiles) and Apgar scores were 9 (1) and 9 (5). 
The mother was group B Streptococcus positive, treated with penicillin, and had a 
history of HSV without active lesions during delivery as well as negative HSV 
cultures. The infant was noted to be jittery after the delivery, which was attributed to 
maternal use of tobacco and marijuana. Two days after the delivery, he was evaluated 
for sepsis after 3 episodes of desaturation, apnea, and bradycardia. Four days after the 
delivery the patient began exhibiting frank seizure activity, including stiffening and 
extension of the extremities, head turning, and back arching. EEG showed status 
epilepticus. Initial MRI revealed abnormal diffusion restriction in the subcortical and 
periventricular white matter of the cerebral hemispheres, corpus callosum and basal 
ganglia bilaterally, extending into the cerebral peduncles bilaterally, as well as 
diffusely abnormal cerebral hemispheric white matter. He was started on antibiotic, 
antiviral, and antiseizure medications. His hospital course was characterized by 
intractable seizures, axial hypotonia, appendicular hypertonia, and hyperreflexia with 
clonus; feeding difficulties; autonomic symptoms including tachycardia; and repeated 
episodes of desaturation, respiratory distress with aspiration, and worsening 
neurological status. He developed anemia during the latter part of his hospital stay.  A 
second MRI showed marked diffuse parenchymal volume loss with bilateral 
encephalomalacia (right more than left) involving both cerebral cortex and subcortical 
white matter. Interval development of abnormally increased T1 signal throughout the 
cerebral cortex bilaterally as well involving the right basal ganglia was noted. 
Abnormal diffusion restriction was seen within the splenium of the corpus callosum 
and frontal subcortical and periatrial white matter bilaterally. On day 121 of life, he 
went into ventricular fibrillation and expired. 

 
Autopsy findings:  

General autopsy revealed pathologic features consistent with shock, 
hypertrophic pyloric stenosis, and hepatosplenomegaly. 

External examination of the head revealed dolichocephaly with microcephaly. 
The brain weighed 420 g (expected 516-540 g). Gross abnormalities included focal 
subdural hematoma, agenesis of the septum pellucidum, thinning of the corpus 
callosum, and decreased white matter volume. The white matter demonstrated focal 
gray discolorations and appeared sunken. Scattered small irregular areas of chalky-
white discolorations consistent with infarctions were noted predominantly within white 
matter and focally within gray matter. The ventricles were dilated. The cortex was  
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mildly atrophic, most obviously in the depths of the sulci. The thalami and basal 
ganglia were firm. The cerebellar folia and white matter were atrophic. Cross sections 
of the brainstem appeared unremarkable. The spinal cord was grossly normal. 

 
Material submitted: one H&E-stained section of the cortex and white matter. 
 
Points for discussion:   1. Diagnosis. 

2. Pathogenesis. 
 




