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Abstract

Background: Rabies is readily diagnosed when it presents as the classic furious form. Paralytic and
atypical forms can pose significant problems in diagnosis. Catastrophic incidents included 7 organ
transplant recipients who died of rabies recently in United States and Germany. Although rabies
remains top in the lists of differential diagnosis of encephalitis in rabies endemic area, its
complication may divert physicians from making a relevant management. We encountered an
unusual case of paralytic rabies who presented with spontaneous pneumomediastinum.

Case Presentation: A young male presented with fever and dysphagia. There was a history of
fluctuating consciousness and aerophobia but they were absent or could not be demonstrated at
the time of admission. He exhibited subcutaneous chest wall emphysema and was found to have
pneumomediastinum which resulted in surgical intervention. He developed paralysis followed by
seizures during postoperative period. Diagnosis was confirmed by demonstration of rabies RNA in
saliva during the preterminal phase and by the autopsy. Over 200 hospital staff subsequently
received rabies postexposure prophylaxis.

Conclusion: Spontaneous pneumomediastinum can be a rare complication of rabies. It may lead
clinicians to perform inappropriate treatment, particularly when phobic spasms are not present and
agitation is not prominent. High level of awareness of rabies in any patient with confusion albeit
subtle or with any obscure neurological presentations such as difficulty swallowing with no
identifiable causes must be borne in mind.

Background

Rabies is an acute viral encephalomyelitis which is virtu-
ally 100% fatal. The disease is prevalent in developing
countries where it is underreported. Although rabies inci-
dence in humans significantly declined in Thailand from
almost 200 to 20 cases annually during the past two dec-
ade, more than 400,000 persons required rabies postex-
posure prophylaxis (PEP) in 2003. This is more than 4
times as many as in 1991 and may explain the lower prev-

alence in human disease [1]. Furthermore, the percentage
of animal brain samples that were confirmed infected
with rabies during the 10 year period remained
unchanged, within the range of 23-30%. This documents
that the main natural vector for rabies in Thailand (the
dog) is a remaining threat. Clinical presentations in
humans can be categorized as classic (furious and para-
lytic) and non-classic rabies [2,3]. The latter is almost
always associated with bat and some dog rabies variants.
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Paralytic and non-classic forms are extremely difficult to
diagnose. Missing the diagnosis was tragically docu-
mented in the United States and Germany where 7 organ
transplant recipients died from this disease [4] [http://
www.tropenmedizin.de/news 02/17/2005]. One donor
was reportedly bitten by a bat, while the other had a recent
travel history to India. Also, several Thai patients who
died of rabies had undergone plasma exchanges because
of a misdiagnosis of Guillain Barre' syndrome (GBS)
[2,5]. Failure to correctly diagnose and manage rabies can
be due to unusual clinical manifestations and by distrac-
tion of the clinicians by unusual complications [3]. We
described a paralytic rabies patient who had dysphagia
and pneumomediastinum (ie free air or gas contained
within the thoracic cavity from the escape of air into the
mediastinal tissues, usually from rupture of interstitial
emphysema or pulmonary bleb and also can be found in
association with severe asthma, vomiting, excessive
coughing or shouting) as initial presentations.

Case presentation

An 18-year old male from Myanmar was brought to the
emergency department because of difficulty in swallowing
and alteration of consciousness. He had been in good
health and had arrived Bangkok 6 days earlier. Three days
prior to admission, he developed fever and difficulty in
swallowing. He also had pruritus of his right leg and but-
tock which resulted in extensive excoriation. He had
became intermittently confused and refused to eat or
drink. There were episodes of agitation and he was
reported to have complained of shortness of breath
incited by fanning.

One day prior to entry, he was unable to swallow his
saliva. His mental status alternated between normal peri-
ods and confusion. He gave a history of dog bite 10 years
previously but no post exposure vaccination was adminis-
tered and he denied any recent animal bites or contact
with bats.

On admission, he was conscious and well co-operative.
He complained of a severely sore throat. He insisted on
sitting and continuously spitting out saliva. His body tem-
perature was 39.1°C, blood pressure 130/70 mmHg,
heart rate 120 and respiration 30 per minute. There was
crepitus on the left side of his neck without signs of
inflammation. There were no focal neurological signs. His
palatopharyngeal muscle functions were intact but the gag
reflex was hyperactive. Aero- and hydrophobic spasms
could not be induced. Indirect laryngoscopic examination
showed no abnormality. Laboratory studies revealed a
leucocytosis of 28,400 with 89.6% of neutrophils. His
serum amylase level was slightly elevated (443 U/L, nor-
mal range 28-100 U/L). The computerized tomography
(CT) scan of the brain was unremarkable. Lumbar punc-
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Figure |
Lateral neck X-Ray showed air in retropharyngeal space.

ture revealed an acellular cerebrospinal fluid (CSF) and
normal protein and sugar levels. Lateral neck radiographs
showed air in retropharyngeal space (Figure 1) and a chest
x-ray performed at the same time showed evidence of
pneumomediastinum (Figure 2). A liquid barium esoph-
agogram failed to show any point of leakage. Surgical con-
sultation was obtained for exploration. Between
admission and operation, his mental state was clear and
he showed no signs of aggression and the differential
diagnosis of possible rabies was disregarded.

Operative findings were unremarkable. There was no evi-
dence of perforation in upper esophagus and oropharynx.
Retropharyngeal area was normal without any accumula-
tion of fluid or purulent discharge.

He required assisted ventilation postoperatively but was
able to move limbs voluntarily. He remained rational and
cooperative. His hypernatremia (Na 157 mOsm/L) was
rapidly corrected to140 mOsm/L within the following 11
hours. On the second postoperative day, he developed
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Figure 2
Chest X-Ray showed pneumomediastinum.

brief generalized tonic- clonic seizures. Intravenous
phenytoin was initiated. Serial seizures developed on day
6. Repeated lumbar puncture and CT scan were unremark-
able. He was conscious but failed to communicate. Paral-
ysis of all limbs with absence of deep tendon reflexes was
noted on the same day. He became comatose on day 9.
Paralytic rabies was then suspected and rabies virus RNA
was demonstrable in saliva but not in the urine by nucleic
acid sequence based amplification technique (3). The
patient died after 12 days of hospitalization (15 days after
first clinical onset). Autopsy findings showed wide spread
Negri bodies through out the whole neural axis.

Discussion

This case demonstrates how rabies can escape diagnosis or
it is relegated to a secondary position in the differential
diagnosis even in a rabies experienced medical center.
Most textbooks emphasize the manifestations of furious
rabies in humans. Phobic spasms, in the form of aero- and
hydrophobia, if present, are pathognomonic of rabies.
However, these signs may be absent or not present at all
time [2,3]. Difficulty in swallowing usually accompanies
phobic spasms. Physical examination only yields a hyper-
active gag reflex without any sensory changes at the palate
or posterior pharyngeal wall. Other cardinal manifesta-
tions, such as fluctuating consciousness and autonomic
stimulation signs, also appear periodically or may be
absent. They are seen in only half of paralytic rabies
patients and are usually not prominent. Once coma devel-
ops, phobic spasms are replaced by spontaneously
occurred inspiratory spasms which may appear only once
or twice during five minutes of observation. They can be
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difficult to detect in cases of paralytic rabies due to severe
weakness of neck and accessory respiratory muscles and
the diaphragm.

The patient was admitted to a tertiary care hospital in a
canine rabies endemic region. Yet, despite a clear history
of fluctuating consciousness and fear of wind or air stream
exposure as well as difficulty swallowing without an obvi-
ous cause, specialists (such as, internists, otolaryngolo-
gists, neurologists and surgeons) ignored such history and
were impressed by the dramatic clinical signs of subcuta-
neous emphysema and pneumomediastinum. Lacking a
history of rabies exposure is not uncommon in both furi-
ous and paralytic rabies patients. Approximately 10% of
rabies patients in rabies endemic areas did not report any
exposure, although genetic analysis of rabies virus showed
an association with dog rabies variant [6,7]. This may be
explained by common minor exposures which are being
ignored. This is even more common where bat rabies var-
iants are involved [8,9]. Most deaths occurred because
individuals were unaware due to the trivial nature of the
wound inflicted by bats and, therefore, they did not seek
effective treatment|10]. Some bat rabies variants possess
an unique cellular tropism that they can replicate more
effectively in the dermis or skin epithelial cells than
within muscle cells [11].

Local neuropathic pain, in the form of burning, itching or
pruritus, can be found in 30% of dog associated cases and
80% of bat associated cases [12]. This local prodrome was
present in this case as pruritus and pain at his right leg and
buttock. This was severe to cause extensive excoriation.
Dorsal root ganglioneuronitis had been shown to be
responsible for such reactions [5].

The findings of air in retropharyngeal space and pneumo-
mediastinum distracted attention from the other history
and other symptoms that were suggestive of rabies. We
found only one previous report of spontaneous
pneumomediastinum in a rabies patient [13], but there
was another report of post-mortem finding of ruptured
esophagus [14]. The mechanism of spontaneous pneu-
momediastinum and ruptured esophagus is unknown but
may well be due to the violent spasms. Hypernatremia
and seizures, well recognized complications are less com-
mon in dog associated cases particularly the paralytic type
[15,16]. They appeared during the postoperative period in
this case. Seizures were suspected to be the consequence
of rapid correction of hypernatremia. Percussion
myoedema, which can be elicited by tapping on the del-
toid region with a tendon hammer and results in swelling
of the tissue for a few seconds, was not examined for in
this case [17]. Lumbar puncture was performed twice on
initial admission and during the time he was comatose.
Normal results are typical following rabies infection and
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may impact on clinical judgment. This was also true in CT
scan. [18]. Unlike Japanese encephalitis or its counter-
parts in a family of Flaviviridae, CT scans are often normal
in rabies.

Result of nucleic acid sequence based amplification and
the autopsy findings confirmed rabies. Positive result on
the saliva but not in the urine was not surprising [19-21].
Rabies virus is excreted intermittently and not simultane-
ously in all types of secretions (for example, saliva, CSF,
urine). Sequencing analysis of the nucleoprotein gene
showed that the virus could be categorized in a certain
clade of dog rabies variant circulating in Thailand (data
not shown).

Over 200 hospital staff received rabies PEP. Later analysis
made it doubtful that they all had a potential rabies expo-
sure according to the WHO recommendations [22, 23,
24]. Such anxiety reactions have been observed com-
monly after hospital deaths of rabies patients. We use an
alternative accelerated pre-exposure schedule using an
intradermal (ID) regimen for nursing and other staff,
which might be exposed. It consists of two ID injections at
2 sites (0.1 ml tissue culture vaccine per site) at both del-
toids on days O, 3 and 7. However, this regimen is not cur-
rently recommended by WHO.

In summary, this is a case of classic paralytic rabies.
Absence of physical signs and symptoms does not exclude
a rabies diagnosis. Greater effort to make an early diagno-
sis, in this particular case, would have prevented addi-
tional suffering for the patient who should have been
given palliative care instead of unnecessary surgical inter-
vention. Detailed history and analysis of the whole clini-
cal scenario would avoid such disastrous event and
consequence. Pre-exposure vaccination for health workers
at risk of exposure should be recommended.

Competing interests
The author(s) declare that they have no competing
interests.

Authors' contributions

Dr. Pongtorn Kietdumrongwong took care of the patient
and helped coordinating with physicians from various
departments and wrote the paper. Dr. Thiravat Hema-
chudha was consulted during the pre-terminal phase in
the intensive care unit and analyzed clinical specimens for
rabies RNA detection and wrote the paper.

Acknowledgements

We thank Dr. Henry Wilde for editing manuscript. Drs Thiravat Hema-
chudha and Henry Wilde are recipients of National Science and Technology
Development Agency, Thailand. Dr. Wilde has no conflict of interest.

http://www.biomedcentral.com/1471-2334/5/92

References

I. Hemachudha T: Rabies and dog population control in Thailand:
success or failure? | Med Assoc Thai 2005, 88:120-123.

2. Hemachudha T, Laothamatas ], Rupprecht CE: Human rabies: a
disease of complex neuropathogenetic mechanisms and
diagnostic challenges. Lancet Neurol 2002, 1(2):101-109.

3. Hemachudha T, Rupprecht CE: Rabies. In Principle of Neurological
Infectious Diseases Edited by: Roos K. New York , McGraw Hill; 2004
:151-174.

4, Srinivasan A, Burton EC, Kuehnert MJ, Rupprecht C, Sutker WL,
Ksiazek TG, Paddock CD, Guarner J, Shieh W], Goldsmith C, Hanlon
CA, Zoretic |, Fischbach B, Niezgoda M, El-Feky WH, Orciari L,
Sanchez EQ, Likos A, Klintmalm GB, Cardo D, LeDuc ], Chamberland
ME, Jernigan DB, Zaki SR: Transmission of rabies virus from an
organ donor to four transplant recipients. N Engl | Med 2005,
352(11):1103-1111.

5. Hemachudha T, Wacharapluesadee S, Mitrabhakdi E, Wilde H, Mori-
moto K, Lewis RA: Pathophysiology of human paralytic rabies.
J Neurovirol 2005, 11(1):93-100.

6.  Hemachudha T, Wacharapluesadee S, Lumlertdaecha B, Orciari LA,
Rupprecht CE, La-Ongpant M, Juntrakul S, Denduangboripant J:
Sequence analysis of rabies virus in humans exhibiting
encephalitic or paralytic rabies. J Infect Dis 2003,
188(7):960-966.

7. Messenger SL, Smith JS, Rupprecht CE: Emerging epidemiology of
bat-associated cryptic cases of rabies in humans in the
United States. Clin Infect Dis 2002, 35(6):738-747.

8. Messenger SL, Smith ]S, Orciari LA, Yager PA, Rupprecht CE:
Emerging pattern of rabies deaths and increased viral
infectivity. Emerg Infect Dis 2003, 9(2):151-154.

9. Jackson AC, Fenton MB: Human rabies and bat bites. Lancet
2001, 357(9269):1714.

10.  Morimoto K, Patel M, Corisdeo S, Hooper DC, Fu ZF, Rupprecht CE,
Koprowski H, Dietzschold B: Characterization of a unique vari-
ant of bat rabies virus responsible for newly emerging human
cases in North America. Proc Natl Acad Sci U S A 1996,
93(11):5653-5658.

Il.  Omezzine A, Hmouda H, Jemni L: Spontaneous pneumomedi-
astinum: an exceptional complication of rabies. Clin Infect Dis
1994, 18(4):663-664.

12. Oon CT: Boerhaave's syndrome (ruptured oesophagus) in a
case of rabies. Singapore Med | 2000, 41(2):83-85.

13. Hemachudha T, Tirawatnpong S, Phanthumchinda K: Seizures as
the initial manifestation of paralytic rabies. | Neurol Neurosurg
Psychiatry 1989, 52(6):808-810.

14. Jackson AC: Human disease. In Rabies Edited by: Jackson
ACWWH. Amsterdam , Academic Press; 2002:219-244.

I15. Hemachudha T, Phanthumchinda K, Phanuphak P, Manutsathit S:
Myoedema as a clinical sign in paralytic rabies. Lancet 1987,
1(8543):1210.

16. Laothamatas ], Hemachudha T, Mitrabhakdi E, Wannakrairot P, Tulay-
adaechanont S: MR imaging in human rabies. ANR Am |
Neuroradiol 2003, 24(6):1102-1109.

17. Woacharapluesadee S, Hemachudha T: Urine samples for rabies
RNA detection in the diagnosis of rabies in humans. Clin Infect
Dis 2002, 34(6):874-875.

18.  Woacharapluesadee S, Hemachudha T: Nucleic-acid sequence
based amplification in the rapid diagnosis of rabies. Lancet
2001, 358(9285):892-893.

19. Hemachudha T, Wacharapluesadee S: Antemortem diagnosis of
human rabies. Clin Infect Dis 2004, 39(7):1085-1086.

20. Wilde H, Khawplod P, Khamoltham T, Hemachudha T, Tepsumeth-
anon V, Lumlerdacha B, Mitmoonpitak C, Sitprija V: Rabies control
in South and Southeast Asia. Vaccine 2005, 23(17-
18):2284-2289.

21. Rupprecht CE, Hanlon CA, Hemachudha T: Rabies re-examined.
Lancet Infect Dis 2002, 2(6):327-343.

Pre-publication history
The pre-publication history for this paper can be accessed

here:

http://www.biomedcentral.com/1471-2334/5/92/prepub

Page 4 of 4

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15960231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15960231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12849514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12849514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12849514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15784663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15784663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15804967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14513414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14513414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14513414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12203172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12203172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12203172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12603983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12603983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12603983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11428374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8643632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8643632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8643632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8038338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8038338
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11063210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11063210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2501458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2501458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2883526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2883526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12812933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11850870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11850870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11567709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11567709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15472871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15472871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15755612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15755612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12144896
http://www.biomedcentral.com/1471-2334/5/92/prepub

	Abstract
	Background
	Case Presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

