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 figure 1.1      Ancient Upper and Lower Egypt. (Adapted from reference 1, p. 1)  
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 table 1.1    

 Images Depicting Endocrine and Cranial Abnormalities in the Principal 

Rulers of Egypt’s 18th Dynasty* 

Ruler Gynecomastia Cranial Abnormality

Amosis No data** Absent

Amenophis I Absent Absent

Th utmose I † Present Present

Th utmose II Absent Present

Queen Hatshepsut Not applicable Present

Th utmose III No data** Present

Amenophis II Present No data**

Th utmose IV Present Present

Amenophis III Present Present

Amenophis IV/Akhenaten Present Present

Smenkhkare Present Present

Tutankhamun † Present Present

Aye Absent Absent

Horemheb Absent Absent

    * Adapted from Braverman et al. (reference 56).  
  ** Th e presence or absence of cranial or endocrine abnormality in any statuary, painting, 
mummy, or relief.  
   †  Patrilineal line of Tutankhamun begins with Th utmose I and ends with Tutankhamun.    

(55). Smenkhkare, Tut’s uncle (possibly his brother) and immediate predeces-
sor, was also depicted with gynecomastia so pronounced that a relief of him in 
the Berlin Museum was for a long time thought to be a portrait of Nefertiti. 
Subsequent systematic examination of images of Tutankhamun and his fore-
fathers revealed evidence of not only gynecomastia in each of the Tutmosid 
pharaohs of the 18th Dynasty (Tut’s patrilineal line) but also several instances 
of cranial abnormalities similar to Tutankhamun’s (Table 1.1) (56). Images of 
Akhenaten’s young daughters show both marked dolichocephaly and isosexual 
precocity (premature breast and hip development) (Fig. 1.3). Gynecomastia 
is both striking and widespread among images of the Tutmosid pharaohs. 
However, it is inconsistently represented, being present in some but not all 
of their images. Moreover, gynecomastia is present in images of commoners 
as well as the pharaohs of other dynasties (57), though not nearly as often 
as in images of the Tutmosids, raising the possibility that the abnormality is 



12      Diagnosing Giants

 Th e strange elongated skulls of members of the 18th Dynasty (58) also are 
best explained by a defective gene, passed from one generation to the next in a 
genetic code riddled with abnormal genes. In this case, the defective gene is one 
of several responsible for fusion of the various bony plates that unite to form 
the rigid skull of the adult (Fig. 1.4). Th ere are fi ve such plates (or bones): the 
frontal bone (which forms the forehead), the parietal bone (the upper half of 
the side of the skull), the temporal bone (the lower half of the side of the skull), 
the sphenoid bone (the anterior temple region), and the occipital bone (the back 
of the skull). Narrow spaces (or joints), called  sutures , separate these bones and 
enable the immature skull to expand as the brain grows. Once the brain is fully 
grown, the sutures fuse to form the rigid bony container that is the adult skull. 

Mastoid fontanelle

Squamosal suture

Lamboidal suture
Parietal bone

Sagittal suture

Coronal suture

Sphenoidal fontanelle

Maxilla

Mandible

Frontal bone

Posterior fontanelle

Occipital bone

Parietal 
bone Sagittal suture

Anterior fontanelle

Top View

Side View

 figure 1.4      Drawing of the skull of a newborn child showing the various plates that fuse to 
form the adult skull and the location of the sagittal suture.  
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 Once the Buddha’s fast was over, he was not immediately out of danger. Following 
starvation, refeeding carries its own risks. Carbohydrates are especially danger-
ous because they divert limited stores of thiamine (vitamin B1) away from the 
brain and the heart into glucose metabolism. Th is can result in potentially fatal, 
acute cardiac failure (wet beriberi) and brain dysfunction (Wernicke’s encephal-
opathy) (14). Th ere are also long-term adverse eff ects of starvation on the arteries. 
Twenty-fi ve years after the siege of Leningrad by Hitler’s army, men surviving the 
nearly 3 years of famine exhibited higher blood pressures and more body fat, and 
were signifi cantly more likely to die of a heart attack or a stroke than men who 
hadn’t experienced such starvation (16). 

 According to the Pali Canon, “when the Buddha looked backwards, he would 
turn his whole body around as an elephant does, because the bones in his neck 
were fused, more so than those of ordinary men” (5). If this were so, and not 
simply a myth, it’s likely that the Buddha had what is known as a “bamboo spine” 
(Fig. 2.3), a spine incapable of bending or turning because its numerous move-
able parts, the vertebrae, have fused into a rigid, bamboo-like rod. Th e disor-
der most often responsible for such fusion is “ankylosing spondylitis,” a chronic 
infl ammatory disorder of unknown cause. Although the spine is its principal 
target, the aorta and the aortic valve sometimes are also attacked (17). Th erefore, 
if the Buddha did have ankylosing spondylitis, as suggested by his having to turn 
his whole body around to look backwards and also by the backache(s) for which 
Jivaka treated him, he would have been predisposed to heart failure resulting 
from a deformed aortic valve. His extra teeth, the lump on his forehead, and 
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 figure 2.2      Anatomy of the ear, showing how grass inserted into the ear canal might fi nd its 
way through a perforated ear drum to the “nostrils” via the Eustachian tube.  
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 figure 2.3      X-ray appearance of a “bamboo” spine (right) compared to that of a normal 
spine (left).  

his webbed digits, while odd, were not indicative of any serious underlying 
disorder.      

 Cunda’s meal must be considered a prime suspect in the investigation into the 
cause of death of the Buddha, given its close temporal relationship with the death. 
Th e Buddha is said to have eaten a quantity of  s   ū   kara-maddava  almost immedi-
ately preceding the onset of his fatal attack. Unfortunately, the proper transla-
tion of the term is debated. After careful study, R. Gordon Wasson (3) concluded 
that  s   ū   kara-maddava  was actually  p   ū   tika  ( Scleroderma hydrometrica ), a species of 
mushroom that fl ourishes during northern India’s rainy season and is considered 
a delicacy by the  S   ū   dra , the lowly caste to which Cunda belonged.  P   ū   tika  stinks if 
not eaten or buried in a hole soon after harvested. According to Wasson, this is 
why the Buddha instructed Cunda to bury whatever was left over. Wasson also 
maintains that the Buddha claimed that only he could “properly assimilate” the 
 s   ū   kara-maddava , because unlike his disciples, he no longer adhered to the strict 
prohibition against eating mushrooms observed by Hindus of the upper castes. 
Since  S. hydrometrica  is not toxic, Wasson believes that the Buddha was not 
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Even so, many of these  abnormal  personality traits were exhibited by other emper-
ors of ancient Rome. 

 Today, given Caligula’s symptoms, he would likely receive any one of a number 
of antipsychotic drugs to manage his antisocial outbursts and an antidepressant 
for melancholic periods (if diagnosed). Lithium or one of the other antiseizure 
medications might be used to stabilize his mood and behavior, anti-anxiety drugs 
to mollify his response to stress. Hypnotic drugs would be given to help him sleep 
and analgesics to alleviate his headaches. Psychosocial counseling would be added 
to this panoply of medications in an eff ort to reduce stress, enhance interpersonal 
relations, eliminate substance abuse, and control anger. 

 Although diagnosing either of these personality disorders would enable the 
clinician to pigeonhole Caligula among other patients with similar symptoms, it 
would off er no insight into the cause of his disorder. To paraphrase Shakespeare 
( Julius Caesar  I, ii 148), it would not reveal upon what meat this, our Caesar, fed, 
that he grew so antisocial/narcissistic. 

 table 3.1

    DSM-IV Criteria Defi ning Antisocial and Narcissistic Personality Disorders 

A. 301.7 Antisocial Personality Disorder*

Pervasive pattern of violation of the rights of others
1. Failure to conform to social norms

2. Deceitfulness

3. Impulsivity

4. Irritability and aggressiveness

5. Reckless disregard for safety of self or others

6. Irresponsibility (e.g., regarding fi nances)

7. Lack of remorse (for having injured another)

*Evidence of disordered conduct before age 15 years

B. 301.81 Narcissistic Personality Disorder

Grandiosity, need for admiration, and lack of empathy

1. Grandiose, expects to be recognized as superior

2. Fantasies of unlimited success, power, brilliance, beauty

3. Believes that he/she is “special” and unique

4. Requires excessive admiration

5. Sense of entitlement, unreasonable expectations of automatic compliance

6. Interpersonally exploitative

7. Lacks empathy

8. Envious of others or believes other envious of him/her

9. Arrogant, haughty
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brain), which while not lethal, was severe enough to have disordered the function 
of his brain in its aftermath (71). Although instances of striking “post-encephalitic” 
changes in personality have been reported (79), they are exceedingly rare. More-
over, most modern historians believe the illness was actually the result of a ner-
vous breakdown rather than an episode of encephalitis. 

 Both Suetonius and Philo claimed that Caligula drank a wide range of exotic 
beverages to excess (27, 56). Th ere was also an ancient tradition that explained 
Caligula’s behavior as madness caused by an aphrodisiac administered by Caesonia, 
his fourth, reputedly promiscuous, wife (8). However, these reports in particular 
must be regarded with skepticism. Caligula’s biographers, as already mentioned, 
wrote their accounts for succeeding emperors who wished to distinguish them-
selves by denigrating their predecessors. Such denigration frequently took the 
form of moralizing rhetoric condemning predecessors for sexual misbehavior, glut-
tony, drunkenness, excessive spending, eff eminate behavior, and the like (Joshel 
SR, personal communication). Unfortunately, it is not possible to know for certain 
when such descriptions are metaphors for political criticism or facts of behavior. 

 Caligula was not mad (insane) by modern standards. However, he was deeply 
troubled by a personality disorder complicated by a traumatized youth, a position 
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 figure 3.2      Drawing of the human brain showing the location of the temporal lobe in relation 
to the other cerebral lobes.  
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their father’s death they began fi ghting amongst themselves, and in just a few years 
had reduced his empire (Fig. 4.2) to a fragmented pastiche of powerless states.      

 Beha Ed-din outlived his master long enough to see Jerusalem return to the 
Franks, as Saladin had feared. Emperor Frederick II negotiated its surrender with 
Saladin’s nephew, al-Kamil, in 1229. (49). Had the Sultan not succumbed to his fi nal 
illness but lived a while longer, it’s not likely that the course of history would have 
been diff erent, for “evil old age that comes to all” (50) was already heavy upon him. 

 Richard (Fig. 4.3) recovered from the illness for which Saladin sent him fruit and 
snow and embarked upon an odyssey that became the principal substance of the 
Lionheart legend. Six months after leaving the Palestinian city of Acre by ship with 
a band of close confederates, he landed in Corfu. No longer a hero, he was hunted 
throughout Europe by legions of enemies infl amed by a series of slanderous accu-
sations spread by Philip Augustus. Th e Duke of Austria, in particular, was eager to 
apprehend him for having dragged his treasured banner through the dust after the 
fall of Acre during the recent Crusade.      

 figure 4.2      Map of the Near East in 1190  ad , showing Saladin’s dominions 3 years before 
his death. (From Shepherd WR [1911].  Europe and the Mediterranean Lands about 1190 . Available 
online at http://www.lib.utexas.edu/maps/historical/shepherd_1911/shepherd-c-070–071.jpg.)  
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[and] . . . that the body had been carefully preserved and packed as if to prepare it 
for a long voyage . . . in case the United States . . . should claim his remains” (34).      

 Th e autopsy, performed by Capitan and Dr. Victor Cornil, revealed the following:

  “Th e only organs which were injured were the kidneys [Fig. 5.3]. As far as 
can be judged, by examination of the badly preserved viscera [including the 
heart, aorta, liver, gallbladder, and spleen but not the brain], we believe that 
the case in point is interstitial nephritis, with fi brous degeneracy of the 
glomeruli of Malpighi, which quite agrees with the symptoms observed dur-
ing life (34) . . . Sections of [the liver], slightly magnifi ed, resembled perfectly 
those of a normal liver . . . [Th e kidneys] revealed glomerulose lesions . . . real 
interstitial glomerulitis far advanced on some glomeruli thus transformed 
into fi brous nodules. Moreover, the Bowman capsules were at times much 
thickened. Th e arteries were likewise very thick and surrounded or fi lled with 
crystals of fat.” (35)   

 figure 5.3      Section of John Paul Jones’ kidney prepared by Prof. Cornil and purportedly 
showing fi brosis of the glomeruli and interstitial nephritis (original magnifi cation  ×  100). 
(With permission from the U.S. Naval Historical Center, Washington, DC)  
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 All of the illnesses that preceded Jones’ fi nal one seem to have resolved without 
long-term sequelae. It is, nevertheless, possible that they planted the immuno-
logical seed that later fl owered into his fatal kidney disorder. His pneumonia, for 
example, might have done so, in that proliferative glomerulonephritis (infl amma-
tion of the glomeruli—the microscopic fi lters within the kidneys) (Fig. 5.4) some-
times develops as a consequence of a host of infections, including those caused by 
the pneumococcus (40),  Klebsiella  (41),  Mycoplasma  (42), infl uenza, and adenovi-
rus (43, 44). However, such associated renal abnormalities are rare and have not 
been shown to progress to end-stage kidney disease.      

 On post-mortem examination, “the only organs that were injured were the 
kidneys . . . [which were] . . . small, hard and contracted” (16). Because the liver 
was “normal, with its anatomical disposition very clear” (16), Jones’ terminal 
ascites and peripheral edema are explained better by advanced renal failure, 
possibly complicated by the nephrotic syndrome (Mozart’s fatal disorder; see 
Chapter 8 in  Post Mortem I  (45)), than by hepatic failure. Likewise, because the 
liver was apparently normal, the terminal “jaundice” reported by Col. Blackden 
was more likely due to fl orid uremia (accumulation of massive amounts of waste 
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 figure 5.4      Diagram of the human kidney, showing the basic structure of the nephron, many 
thousands of which fi lter waste products from the blood and process them into urine. Note the 
glomerulus (the kidney’s micro-fi lter) and the interstitial spaces, which are composed of sup-
port tissue and become infi ltrated by infl ammatory cells during “interstitial nephritis.”  
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 figure 6.1      Th e patient as a young man. Self-portrait. (Museo de la Real Academia de Bellas 
Artes de San Fernando, Madrid)  
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 figure 6.2      Self-portrait of the patient with Dr. Arrieta, 1820. (Th e Minneapolis Institute of 
the Arts)  
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named Leocadia Zorilla de Weis, “about whom not much is known but quite a lot 
has been assumed.” Leocadia was attractive and many years younger than he, and 
when she gave birth to a daughter, Rosaria, in October 1814, 2 years after the death 
of Josepha, it was assumed that the patient was the child’s father (25). 

 Th e patient’s health was deteriorating (26). In 1825 he complained of problems 
urinating. His doctors diagnosed paralysis of the bladder. An enormous tumor had 
grown on one of his legs. He began taking valerian, a sedative derived from the 
herb of the same name, which made him feel stronger. However, the improve-
ment was an illusion. On April 2, 1828, he was found unconscious on the fl oor of 
his studio, paintbrush in hand (27). He lingered in a coma for 2 weeks, speechless 
and unresponsive, his right side paralyzed. Finally, on April 16, Francisco Jos é  de 
Goya y Lucientes (Fig. 6.3) died.      

 Th e next day, after a Mass was said for the repose of his soul, Goya was interred 
in the cemetery of the Chartreuse in Bordeaux. In 1901, when the Spanish gov-
ernment asked for the remains of one of her greatest sons to be returned, they 
were transferred to Madrid. In 1929, the government decided to rebury Goya 

 figure 6.3      Goya. Self-portrait, c. 1797–1800. (Musee Goya Castres, France)  
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 figure 6.4      Goya,  Saturno devorando a suhijo  (Saturn Devouring His Son), 1820–24. 
Oil  transferred to canvas from mural. (Museo Nacional del Prado, Madrid)  
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would have been the result of infl ammation of the area of the brain responsible for 
processing visual signals, the occipital lobe, rather than a problem with the eyes 
themselves. 

 Th e eff ect of Goya’s illness and his deafness on his work has long been argued. 
One obvious eff ect was that his deafness forced him to resign from teaching at 
the Royal Academy in Madrid. He found that he had “lost all hope of giving any 
assistance, since [he] was unable to hear anything that the pupils said . . . and this 
led to general amusement among the boys and disruption of the class” (7). Th e 
character of his work also changed radically after his illness. When his hearing was 
gone, his mind and his work turned to disaster and mayhem (43). He became an 
alcolophile, a lover of ugliness, (44), whose nearly every work carried the stamp 
of scorn (45). And yet, it has been speculated that only then did he achieve full 
mastery of the face in his portraits (46). Once he had lost his hearing, his skills as a 
portraitist deepened, possibly because deafness made him more aware of gesture, 
physical expression, and all the minute particulars of how faces and bodies reveal 
themselves. 
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 figure 6.5      Drawing of the inner ear showing the location of the vestibulo-auditory 
(balance-hearing) nerve in relation to the semicircular canal (the sensory organ responsible 
for maintaining balance or equilibrium) and the cochlea (the principal hearing organ).  
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 figure 7.1       Sim   ó   n Bol   í   var, Libertador de Colombia , by Jos é  Gil de Castro, Lima, 1827. Portrait 
 currently resides in the John Carter Brown Library at Brown University.  
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 table 7.1  

  Diagnostic Considerations and Potential Tests to be Performed on Bol í var’s Remains 

 Possible Diagnoses  Cause  Test 

infections
Tuberculosis  Mycobacterium tuberculosis PCR or electron microscopy

Paracoccid-

ioidomycosis

 Paracoccidioides brasiliensis “

Histoplasmosis  Histoplasma capsulatum “

Melioidosis  Burkholderia pseudomallei “

Syphilis  Treponema pallidum “

Bacterial pneumonia  Haemophilus infl uenzae “

 Haemophilus  spp. “

 Streptococcus pneumoniae “

 Staphylococcus aureus “

 Klebsiella spp. “

 Pseudomonas aeruginosa “

toxins

Arsenicosis Arsenic Inductively coupled plasma 

mass spectrometry

Cantharidin 

intoxication

Extract from  Lytta 

vesicatoria 

Gas chromatography mass 

spectrometry

genetic or acquired

Diabetes mellitus Insulin defi ciency or 

resistance

None

Hemochromatosis Genetic iron overload PCR mutational analysis, 

tissue iron analysis

Wilson’s disease Genetic copper overload Tissue copper analysis

Adrenal insuffi  ciency Steroid hormone defi ciency None

Familial 

Mediterranean fever

Autosomal recessive disease PCR mutational analysis

Lung tumor Cancer Computed tomography 

of bony remains for 

metastases

Cardiac tumor Cancer Computed tomography of 

bony remains for metastases

Epilepsy Seizure disorder None

    PCR, polymerase chain reaction.  
  Adapted from reference 41.    
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in the 1770s of Fowler’s solution, a potassium arsenate-containing medicinal used 
to treat malaria, syphilis, and many other ailments. As noted above, Bol í var’s 
recurrent attacks of “biliary fever” (probably malaria) were treated with an 
arsenic-based medicine, though the particular one given to him is unknown. He 
likely was exposed to additional arsenic in the food and water he consumed while 
campaigning in the Andes, where high levels of the element have been detected in 
soil and also the tissues of pre-Colombian mummies buried there (47, 48).      

 Bol í var’s complexion, as noted above, changed from white as a youth to dark 
and rough 3 years before he died. Th is transformation might simply have been the 
result of years of exposure to the harsh elements during his campaigns. However, 
it’s also possible that it was an additional manifestation of arsenicosis, in that 
diff use melanosis (hyperpigmentation), papules (nodules), and keratoses (horny 
patches) are among the earliest cutaneous manifestations of such intoxication 
(49). In present-day Bangladesh, arsenic contamination of drinking water has 
been closely linked to such skin changes (50). Interestingly, facial fl ushing, which 
Bol í var manifested during episodes of “biliary fever,” is a reaction to arsenic tonics 

 table 7.2  

  Clinical Features of Chronic Arsenic Intoxication Among 156 Cases Diagnosed 

in West Bengal 

Symptoms No. (%) of Cases Signs No. (%) of Cases

Weakness 110 (70.5) Pigmentation 6 156 (100.0)

Headache 32 (20.5) Keratosis 6 96 (61.5)

Burning eyes 69 (44.2) Anemia 74 (47.4)

Nausea 17 (10.9) Hepatomegaly 7 120 (76.9)

Abdominal pain 60 (38.4) Splenomegaly 8 49 (31.4)

 Epigastric 1 39 (25.0) Ascites 9 5 (3.0)

 Periumbilical 2 21 (13.4) Pedal edema 10 18 (11.5)

Diarrhea 51 (32.6) Abnormal lung exam 45 (28.8)

Cough 89 (57.0) Polyneuropathy 11 21 (13.4)

 Productive 53 (33.9)

 Nonproductive 36 (23.1)

Hemoptysis 3 8 (5.1)

Dyspnea 4 37 (23.7)

Paresthesia 5 74 (47.4)

     1 Upper abdominal,  2 mid-abdominal,  3 bloody sputum,  4 shortness of breath,  5 tingling, numbness, or 
pain,  6 dark or horny areas of skin,  7 enlarged liver,  8 enlarged spleen,  9 abdominal fl uid,  10 swollen feet, 
 11 multiple dysfunctional peripheral nerves.  
  Adapted from reference 45.    
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 Th e President was in a state of general paralysis when Leale reached him; his 
eyes were closed, and he was deeply comatose. His breathing was intermittent and 
exceedingly stertorous (consisting of harsh snores and gasps). Leale put his fi nger 
on the patient’s right radial pulse but could perceive no movement of the artery. 
While placing the President in a recumbent position, his hand came in contact 
with a clot of blood near the left shoulder. Supposing the patient had been stabbed 
there, he had his coat and shirt cut away to identify the source of the hemorrhage. 
Finding no wound near the shoulder, he began examining the patient’s head and 
soon passed his fi ngers over a large fi rm clot of blood situated about 1 inch below 
the superior curved line of the occipital bone at the back of the skull and 1.5 inches 
to the left of midline. He removed the coagula (clot) easily and passed the little 
fi nger of his left hand through the perfectly smooth opening made by the ball that 
had entered the brain. As soon as he removed his fi nger, a slight oozing of blood 
followed, and the patient’s breathing became more regular and less stertorous. 
Leale then placed a small quantity of brandy and water in the President’s mouth, 
which passed into the stomach and was retained (65). 

 Shortly after 10 p.m., less than 20 minutes after being shot, the President was 
transported to the house of a Mr. Peterson, opposite Ford’s Th eatre. His clothes 
were removed; he was covered with blankets; and bottles of hot water and warm 
blankets were applied to his legs and abdomen in an eff ort to stimulate his circu-
lation. A slight ecchymosis (bruise) was present on his left eyelid, and the pupil 

 figure 9.2      Artist’s depiction of the patient’s gunshot wound ( left ) and its damage to the 
patient’s brain as revealed at autopsy ( right ). (From reference 62, with permission from Elsevier)  
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her left eye socket (Fig. 9.4). Giff ords was treated according to a protocol similar to 
that outlined above, including removal of a portion of her skull to allow her brain 
to swell unimpeded, after which she participated in an intensive rehabilitation 
program. Now, a little over a year later, she can walk, she can speak in a halting 
manner, and she is apparently hopeful of one day returning to politics (79–81).      

 Although Giff ords’ case seems to validate Dr. Scalea’s conclusions, no two head 
trauma cases are identical. Whereas Lincoln’s and Giff ords’ injuries have much in 
common, they also diff er in several important aspects. Lincoln was shot with a 
.44-caliber low-velocity bullet, Giff ords with a 9mm high-velocity bullet. Lincoln’s 
bullet didn’t exit the skull; Giff ords’ did. Most important, Giff ords’ bullet traveled 
only through the left side of her brain. Lincoln’s is thought to have done so as well; 
however, Leale’s description of a bulging  right  eye suggests that the bullet actu-
ally crossed the midline into the right cerebral hemisphere, in which case Lincoln’s 
chances of surviving his injury, even if treated in a modern shock trauma center, 
much less recovering neurological function to Giff ords’ degree, would be minimal. 

 On January 4, 2006, Ariel Sharon, then Prime Minister of Israel, suff ered a dif-
ferent though no less devastating brain injury—a massive stroke. Th e Israeli heath 
care system, arguably one of the best in the world, reacted quickly and decisively 
with a series of sophisticated interventions, hoping for the kind of miraculous 
recovery sometimes seen in such patients. In spite of a host of aggressive measures, 
including several surgeries related to his comatose state, Sharon never regained 
his cognitive abilities. He was placed in a long-term care facility on November 6, 
2007. Six years later, he is alive but in a persistent vegetative state. 

 figure 9.4      Path taken by a bullet through Rep. Giff ords’ brain as reported by the  Guardian  on 
January 10, 2011.  
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 table 10.1  

  Diagnostic Evaluation of Patients with Cyclic Vomiting Syndrome (60, 61) 

 Alternative 

Diagnosis   1  

 Diagnostic Tests  Potential Harm Caused by 

the Tests 

Esophageal 

refl ux a 

EGD, UGI, PPI trial Bleeding, cardiopulmonary 

complications of sedation, 

bowel perforation, aspiration

Gastritis/PUD/

achalasia a 

EGD (with biopsy), antibody 

assay and/or stool antigen or 

breath test for  H. pylori 

Bleeding, cardiopulmonary 

complications of sedation, 

bowel perforation, aspiration

Pancreatitis a Serum amylase and lipase, 

endoscopic ultrasound

Bleeding, cardiopulmonary 

complications of sedation, 

bowel perforation, aspiration

Gallbladder 

disease a,b 

Abdominal ultrasound, 

endoscopic retrograde 

cholangio- 

pancreatography

Bleeding, cardiopulmonary 

complications of sedation, 

bowel perforation, 

aspiration, pancreatitis

Partial bowel 

obstruction a,b 

UGI (with small bowel 

follow-through), 

colonoscopy, abdominal CT 

scan (with contrast)

Bowel perforation, bleeding, 

radiation exposure, 

contrast-induced ARF

Pyelonephritis Urinalysis, urine culture and 

sensitivity

None

Appendicitis a,b CBC, abdominal CT scan 

(with contrast)

Radiation exposure, 

contrast-induced ARF

Delayed gastric 

emptying a 

Radionucleotide gastric 

emptying study

Radiation exposure

Porphyria c Urine porphyrins None

Plumbism Whole blood lead 

concentration

None

Abdominal 

epilepsy/

migraine d 

EEG, head CT (with contrast) 

and MRI (with gadolinium), 

antimigraine drug trial

Radiation exposure, 

contrast-induced ARF, 

gadolinium-induce 

nephrogenic sclerosis

Crohn’s disease a EGD, abdominal CT (with 

contrast), colonoscopy, 

capsule endoscopy

Bleeding, bowel perforation, 

radiation exposure

(continued)
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 Alternative 

Diagnosis   1  

 Diagnostic Tests  Potential Harm Caused by 

the Tests 

SLE e Assays for antinuclear, 

anti-double-stranded DNA 

and anti-Sm nuclear antigen 

antibodies

None

Psychiatric 

disorder d,f 

EEG, head CT (with contrast) 

and MRI/MRA (with 

gadolinium)

Radiation exposure, 

contrast-induced ARF, 

gadolinium-induced 

nephrogenic sclerosis

Chagas disease g  T. cruzi  antibody assay None

     1  Subspecialty consultation obtained : a, Gastroenterology; b, General surgery; c, Endocrinology; 
d, Neurology; e, Rheumatology; f, Psychiatry; g, Infectious diseases.  
  PUD, peptic ulcer disease; SLE, systemic lupus erythematosus; EGD, esophagogastric duodenoscopy; 
UGI, upper gastrointestinal barium study; PPI, proton pump inhibitor; CBC, complete blood 
count; CT, computed tomography; MRI, magnetic resonance imaging; MRA, magnetic resonance 
angiography; EEG, electroencephalogram; ARF, acute renal failure.    

table 10.1 (Continued)

 Hypochondriasis (65) is classifi ed under the somatization disorders in the 
American Psychiatric Association’s  Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition  (DSM-IV (66)). It is characterized by an obsessive irratio-
nal fear of having a serious medical condition despite the failure of a comprehen-
sive medical evaluation to identify any such condition. Although the belief is not 
of delusional intensity, attempts at reassurance fail to alleviate the patient’s fear. 

 Table 10.2 lists the DSM-IV criteria defi ning hypochondriasis, many of which 
are fulfi lled by Darwin’s illness. For three decades he was certainly preoccupied 
with fears of a serious disease despite repeatedly negative medical evaluations and 
reassurance from numerous physicians that he had no such disease. He was not 
delusional or obsessively concerned about his appearance. His gastric disorder was 
a source of considerable distress. It did not, however, impair his social or occupa-
tional eff ectiveness to any signifi cant degree. Of the alternative diagnoses listed 
in Table 10.2, only panic disorder has more than a few features typical of Darwin’s 
illness. Panic disorder has been reported to coexist with hypochondriasis in 10 to 
20 percent of cases.      

 Unlike Darwin, patients suff ering with hypochondriasis typically are reluctant 
to acknowledge the role of psychological factors in causing their symptoms; misin-
terpret benign physical sensations as evidence of serious illness; tend to respond 
to reassurance with anger rather than relief; and frequently are functionally 
impaired to a severe degree by the disorder. Darwin, in fact, recognized the role of 
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 table 10.2  

  DSM-IV Diagnostic Criteria for 300.7, Hypochondriasis (66) 

A.  Preoccupation with fears of having, or the idea that one has, a serious disease 

based on the person’s misinterpretation of bodily symptoms.

B.  Th e preoccupation persists despite appropriate medical evaluation and 

reassurance.

C.  Th e belief in Criterion A is not of delusional intensity (as in Delusional 

Disorder, Somatic Type) and is not restricted to a circumscribed concern about 

appearance (as in Body Dysmorphic Disorder).

D.  Th e preoccupation causes clinically signifi cant distress or impairment in social, 

occupational, or other important areas of functioning.

E. Th e duration of the disturbance is at least 6 months.

F.  Th e preoccupation is not better accounted for by Generalized Anxiety Disorder, 

Obsessive-Compulsive Disorder, Panic Disorder, a Major Depressive Episode, 

Separation Anxiety, or another Somatoform Disorder.

anxiety caused by his revolutionary concepts in precipitating his gastric distress; 
had physical sensations that were hardly “benign”; was a compliant and grateful 
patient; and in spite of his symptoms, continued to function eff ectively as hus-
band, father, friend, colleague, and scientist. 

 Like patients with cyclic vomiting syndrome, those with hypochondriasis have 
high rates of visits to physicians, subspecialty consultations, laboratory tests, 
and surgical procedures, all of which lead to high health care costs. Despite such 
intense medical attention, their symptoms generally remain unabated. Although 
cognitive, pharmacological, and several other therapies have been recommended 
for the disorder, proof of clinical effi  cacy has yet to be demonstrated for any of 
these treatments. 

 In October 1959, Professor Saul Adler (9), a world-renowned parasitologist, 
proposed Chagas disease (67) as the cause of Darwin’s prolonged gastric distress, 
citing a previously unnoticed passage from the  Beagle  narrative in which Darwin 
described being bitten by “the great black bug of the Pampas,” the principal vector 
for this infection. For years Adler’s theory dominated thinking as to the etiology 
of Darwin’s “gastric fl atus,” but it has since fallen into disfavor (68). If the gastric 
symptoms Darwin experienced as a teenager were the initial manifestations of 
his “gastric fl atus,” as seems likely, Chagas disease could not have been the cause, 
since his exposure to the infection would only have occurred after the onset of 
the illness. Th erefore, if he suff ered with Chagas disease, the infection would have 
been in the form of a cardiomyopathy rather than one of the digestive “mega” 
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1920s (65), thanks to the advent of modern radiographic techniques that enable 
clinicians to visualize the brain and its vascular supply in astonishing detail (66). 
None of these techniques was available in Lenin’s day. Short of an autopsy, his 
physicians could only infer the location and the nature of a stroke from a meticu-
lous neurological examination.      

 Th e most likely etiology of Comrade Lenin’s strokes was a sudden interruption 
of blood fl ow to areas of the brain (cerebral ischemia) that evolved through one 
of several pathways. His autopsy revealed rock-hard cerebral arteries that were 
nearly bereft of channels through which blood might fl ow to nourish his brain. 
Th ere was also systemic arteriosclerosis, though less pronounced elsewhere than 
in the arteries carrying blood to the brain. Inadequate blood fl ow to regions of 
Lenin’s brain might have occurred because debris (either cholesterol or clot) dis-
lodged from one artery had traveled to and occluded another cerebral artery. 
Lenin’s autopsy report indicates that at least some of the atheromatous plaques 
that had formed within his arteries ulcerated, possibly because of hemorrhaging 
into their lipid cores (Fig. 11.2). When this happens, clot tends to form in the ulcer 
crater and causes a stroke by occluding the vessel at that site or dislodges (embo-
lizes) and occludes a cerebral artery elsewhere.      

 An intriguing and poorly understood feature of systemic atherosclerosis 
is its variable progression within diff erent arterial beds (67). Although Lenin 
had prominent aortic and coronary atherosclerosis identifi ed at post-mortem 
 examination—a fi nding highly unusual for a man only in his early 50s—the extent 
of the lesions identifi ed in these vessels paled in comparison with that found in 
his cerebral arteries. It was his sclerosed cerebral arteries that were responsible for 
both his strokes and the cystic cavities that formed in their aftermath, the largest 
of which developed in the left cerebral hemisphere. Although cerebral infarctions 

 table 11.1  

  Types of Stroke by Etiology 

A. acute stroke

1. Central nervous system (brain, spinal cord, retinal) infarction

2. Intracerebral (parenchymal) hemorrhage

3. Subarachnoid hemorrhage

4. Cerebral venous thrombosis

B. silent stroke

1. Silent brain infarct (may be as frequent as 8–28%)

 2. Silent cerebral hemorrhage (including microhemorrhage)   
From reference 60.



(A) (B)

(C) (D)

 figure 11.2      Stages in the development of atherosclerotic plaques. (A) Th e three layers of a normal arterial wall: the inner layer, or intima, lined by endothelial 
cells in direct contact with blood fl owing through the lumen of the vessel; the middle layer, or media, containing smooth muscle cells (SMC) embedded in a com-
plex extracellular matrix; and the adventitia, the outer layer, containing mast cells, nerve endings, and nutrient microvessels. (B) Th e initial phase of atherosclero-
sis involving adhesion to and then invasion of the intima by infl ammatory cells and then uptake of lipid by the infl ammatory cells, converting them to “foam cells.” 
(C) Plaque formation involving proliferation of SMCs, accumulation of foam cells, deposition of cholesterol crystals, and invasion by microvessels. (D) Ulceration of 
a lipid-laden plaque, leading to the formation of a clot in the ulcerated area and occlusion of the vessel lumen. (Reprinted by permission from Macmillan Publishers 
Ltd., Nature Publishing Group. Libby P, Ridker PM, Hansson GK. Progress and challenges in translating the biology of atherosclerosis.  Nature  2011;473:317–325)  
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 figure 12.2      Lanza’s electrocardiogram, supposedly taken on February 14, 1959. Close inspec-
tion reveals that it is labeled “Ragoni-Bologna,” and although presented in Lanza’s son’s book as 
his father’s electrocardiogram, is more likely that of some other patient.  
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 figure 13.1      Th e patient’s Presbyterian Hospital Vital Signs-Graph Sheet during her 
September 1962 admission. Th e temperature curve ( top ) is odd to the extent that while febrile, 
the patient’s peak temperatures (on September 27 and 28) occur in the morning rather than the 
late afternoon/early evening, when such peaks typically occur.  
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nearly 40 years before the advent of the two drugs with which she was treated, her 
isolate was resistant to both streptomycin and INH (Fig. 13.3). Her physicians were 
mystifi ed (29, 31). 

 Ask the average present-day physician with any knowledge of Eleanor 
Roosevelt what she died of, and chances are the answer will be something like 
“miliary tuberculosis masquerading as aplastic anemia” or “miliary tuberculosis 
misdiagnosed as leukemia” . . . “a curable disease mishandled by physicians at one 
of the country’s most prestigious hospitals” (30). But was Roosevelt’s case mis-
managed by physicians at Columbia-Presbyterian Hospital? Did she have dissemi-
nated tuberculosis all along, which masqueraded as aplastic anemia, or did she 
have some other blood disorder, like leukemia, that looked like aplastic anemia 
but wasn’t and should have been treated diff erently? Was prednisone indicated; 
should it have been discontinued once it was clear it wasn’t alleviating her “aplas-
tic anemia;” did it convert a dormant focus of tuberculosis into a raging dissemi-
nated infection? Why was her strain of  M. tuberculosis  resistant to streptomycin 
and INH if it had originated decades before either drug was around? 

 “Aplastic anemia” (42–44) is one of several bone marrow failure syndromes 
in which the precursor cells that constitute the marrow—cells responsible for 

 figure 13.3      Eleanor Roosevelt’s fi nal anatomical diagnoses as they appear on her actual 
autopsy report (31).  




