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Watson’s water hammer pulse 

Sir,
We read with great interest the excellent comprehensive review 
titled �Watson�s water hammer pulse� published in your
journal.[1] We would like to draw attention to some additional 
clinically relevant information regarding this physical sign.

Babu et al., have noted that the sensitivity of water hammer 
pulse in the diagnosis of aortic regurgitation (AR) varies from 
38-95% depending upon the severity of AR.[2] The overall 
specificity is only 16% for all degrees of AR. They also report 
that the clinical sign carries a negative predictive value of 
73% for any degree of AR and 95% for severe AR.[3] This 
indicates that the absence of water hammer pulse makes 
the diagnosis of AR less likely. The low specificity found in 
this study indicates that this sign may be seen in conditions 
other than AR and that it is probably most useful when 
seen in conjunction with other findings of AR on physical 
examination. 

The water hammer pulse is believed to result from a wide 
pulse pressure. However, Warnes et al., using intra-arterial 
radial artery measurements in five patients with severe AR 
demonstrated that the widened pulse pressure narrows with 
arm elevation. This fall in pulse pressure was associated with 
an increased palpated pulse. They attributed these changes 
to increased arterial compliance.[4] The pulse pressure is not 
wide to begin with in patients with acute AR. Therefore, a 
further fall in pulse pressure with limb elevation may not be 
as easily clinically appreciable as in patients with chronic 
AR. This can mask the water hammer pulse in patients with 
acute AR.
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Morphology of the temporo-
mandibular joint at different 
ages

Sir,
I read with much interest the article titled �A comparative study 
of the skeletal morphology of the temporo-mandibular joint of 
children and adults�.[1] The article described the differences of 
the temporo-mandibular joint (TMJ) skeletal morphology in 
children and adults. I appreciate the methods employed by the 
authors to study the TMJ. 

The type of dentition (primary, secondary or mixed) has an 
important impact on the morphology of the TMJ in children 
and this factor also correlates with the signs and symptoms 
of the TMJ in them.[2] Meng et al.,[1] have observed that TMJ 
parameters of child cadavers differed significantly from those in 
adult volunteers. It is well known that morphological changes 
and degenerative changes become more pronounced with 
advancing age.[3] As the adult volunteers in the study were in 
their second decade, it is surprising how a difference of just one 
decade could lead to such significant differences.
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Heparin recall and India

Sir,
The write-up �Story of heparin recall: what can India do?� was 
timely. While unhealthy pigs have been blamed for the mishap 
it is not clear if the over-sulfated chondroitin sulfate was 
intentionally introduced. The product has been recalled even 

MedknowPC
Rectangle

MedknowPC
Rectangle



! 336 J Postgrad Med October 2008 Vol 54 Issue 4

! Letters

in countries where no adverse effects were noted.[1] 

There are important lessons for India. The problem can arise in 
any product and therefore our vigilance should extend beyond 
heparin. Unfortunately, we in India lack a system wherein 
such adverse effects can be detected. For all that went wrong, 
at least the pharmaceutical company acted swiftly when an 
increased adverse event rate was found. Is this true for Indian 
companies and are our laws strong enough to ensure such a 
swift response?

The lessons from the heparin recall go beyond the current 
incident and the molecule in question. It is vital that the 
clinicians are vigilant to detect unexpected events or unexpected 
frequency of expected events resulting from any drug they 
prescribe. Also a system should be in place for the clinicians to 
report such events to a central regulator. Another issue is about 
products being exported from India. Are they being regulated? 
Any problems with such products can bring infamy to the 
system as a whole. It will be pertinent to remember the recent 
report in the Journal of American Medical Association which 
indicted Ayurvedic medicines purchased from India via Internet 
as containing toxic metals including lead, mercury and arsenic 
in unacceptable amounts.[2] One is not sure about the contents 
of varied products being sold under the tag of �herbal medicines� 
across the country. The wise learn from others� mistakes. It is 
time we learn from this heparin incident and ensure that India 
does not face a similar situation in the days to come.
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Early spontaneous brainstem 
hemorrhage following 
widespread brainstem 
ischemia
Sir,
Hemorrhagic transformation (HT) is a well-known complication 
from ischemic stroke, usually occurring in the first 24 h after 
an infarct for parenchymal hematomas.[1] Known risk factors 
for HT include size of the infarct, embolic etiology, early 

hypodensity on computerized tomographic (CT) scan, use of re-
perfusion therapy, and early use of anticoagulation. Hemorrhagic 
transformation, however, has only rarely been reported involving 
the brainstem.

A 76-year-old man with a past medical history of hypertension, 
coronary artery disease, a permanent pacemaker, and chronic 
renal insufficiency presented to the hospital with coma. The 
patient had no history of stroke, transient ischemic attack, or 
intracerebral hemorrhage (ICH). He presented to the hospital 
at 2 ½ hours after onset with BP 180/72 mm Hg, HR 64 per 
min, RR 16 per min. His neurological examination revealed a 
fixed dilated left pupil, a prosthetic eye on the right, equivocal 
oculo-cephalic response, no corneal reflexes, and a present gag 
reflex. He had minimal symmetric flexor withdrawal response in 
the arms to pain, triple flexion in the legs, and had no response 
to verbal commands. He was intubated for airway protection 
shortly after arrival. CT scan of the head [Figure 1a and b] 
performed at 3 h after onset revealed no infarct or hemorrhage, 
though retrospective review may indicate a hyper-dense basilar 
artery. Laboratory values were normal, including urine toxicology 
except for a creatinine of 2.0 mg/dL. He was treated with 325 
mg of aspirin in the emergency room. He received no other 
anti-thrombotic treatment. Magnetic resonance imaging was 
not attempted secondary to the patient�s pacemaker. The 
CT angiography of the head and intra-arterial thrombolysis 
were not attempted given a non-focal examination, unclear 
circumstances of the event as it occurred during sleep, and 
elevated creatinine value. The differential diagnosis included 
hypoxic-ischemic injury from unwitnessed cardiac arrest, toxin 
ingestion, and non-convulsive status epilepticus. Neurological 
examination remained unchanged. A CT scan of the head 
was performed 8 h later to rule out evolving ischemic changes 
[Figure 1c and d]. There was interval evolution of pontine and 
mesencephalic hemorrhages. Subsequent CT scan performed 
at 24 h [Figure 1e and f] indicated extension of the hemorrhage 
into the third and lateral ventricles, with significant edema and 
herniation of the cerebellum. The neurological examination 
remained unchanged, including an intact gag reflex and 
spontaneous irregular respirations, presumably from intact 
medullary function. Based on advanced directives, comfort care 
measures were initiated and he died eight days after the initial 
insult. The family did not consent to autopsy. 

The mechanism by which HT occurs has been studied in 
animal models of arterial occlusion and in cardioembolic 
stroke in humans. During a period of arterial occlusion, there 
is an initial accumulation of anaerobic metabolites and free 
radicals, causing local tissue damage.[2] This is followed by an 
inflammatory phase, in which there is expression of selectin 
leukocyte adhesion molecules by the vascular endothelium, 
plasmin-mediated loss of laminin and fibronectin, and release of 
matrix metalloproteinases.[3] This leads to a degradation of basal 
lamina components of the cerebral microvasculature, breakdown 
of the blood brain barrier, and transmigration of leukocytes and 
erythrocytes into the infracted area.[4] With restoration of blood 
flow, which typically leads to hyperperfusion, it is thought that 
there is a further acceleration of this process due to formation 
of reactive oxygen species, allowing for greater extravasation of 
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