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HYPERVENTILATION: THE TIP AND THE ICEBERG

L. C.Lum*

OVER THE PAST decade, some 700 casss of the hyperventilation syndrome have been
dudied in the respiratory physiology depatment of Papworth Hospitd. 82 per cent had no
Oetecteble pathology. The remainder had wel documented pethologicd doates, but ther
symptoms were lagdy or entirdy rdaed to overbreathing. This survey does not indude a
veay congderable number of patients in whom hyperventilation was present, but who aso
had organic disease of sufficient severity to produce symptoms, eg. cardiac infarction.

We have pad paticular dtention to the cardiologica aspects of this syndrome, which
shows up in medicd dinics under many other guisss lagdy because these casss have
been through the double Seve of cardiologica and respiratory physologicd investigation.

Under the heading of"hypeventilaion syndrome’ dandard English texts mention only
the dassc triad of messve ovebreahing, paraesthesae and telay: a syndrome wdl
known to any recent graduate. But spontaneous tetany is one of the rares manifestations of
hypevetilaion and in my experience occurs in @out one per cent of cases This is
merdy the tip of the iceberg; the body of the iceberg, the ninety nine per cent who do not
present in this fashion (and ae not accorded the dignity of a mention in any dandad
English text), presents a collection of bzare and often goparently unrdaed symptoms,
which may dfect awy pat of the body, and a1y organ or any sysem. The maty organs
involved are often reflected in the number of specidigs to whom the patient gets referred,
and my colesgues have vaioudy dubbed this the "multiple doctor" or the "fat folder
syndrome". Indeed the thickness of the casefileis often an important diagnogtic due.

Table 1 ligs the main symptoms obsaved by a gened physdan in a saies of 270
cases. Symptoms may show up awywhee in ay ogan, in ay sydem; for we ae deding
with a profound biochemica disurbance, which is as red as hypoglycemia, and more far-
reeching in its efeds Such pdiets ae often pursued rdetlesdy With  every
invedigative device known to modern science, and end up with the labd of "awxidy dae€'
and the implication that they are inadequate or in some way inferior. They may be advised:
"pull yoursdf together, it's only your nerves' or possbly a more sympahetic surgeon may
be persuaded to tinker with or remove the complaning organ-an organ, which, | may sy,
is merdy protesding agang an unbdanced diet deficent in carbon dioxide, bicarbonaie,
oxygen, and cddum ions to name but a few of the wdl-known biochemicd disturbances
which accompany acute hypocgpnia
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TABLE 1

HYPERVENTILATION

CARDIOVASCULAR:
palpitations, tachycardia, precordiad pain
Raynauds phenomenon
NEUROLOGICAL:
Centrd: dizziness, disturbance of consciousness/vision
Peripheral: paraesthesiag, tetany (rare)
RESPIRATORY:
shortness of breath, "asthma
chest pain
GASTROINTESTINAL:
globus, dysphagia, epigadtric pain
aerophagy
MUSCULOSKELETAL:
muscle pains, tremors, tetany
PSYCHIC:
tension, anxiety
GENERAL:
fatiguability, weakness, exhaugtion, deep disturbance nightmares

TABLE 2.

NON-ORGANIC DISEASE IN MEDICAL OUTPATIENTS
PRESENTING SYMPTOMS

GASTROINTESTINAL:
Abdomina distension, congtipation, diarrhoea, vomiting, burping

CN.S
Twitching eyedlids, headache, giddiness, fainting, diplopia

RESPIRATORY':
Difficulty in bresthing, cough

CARDIOVASCULAR:
Precordia discomfort, pal pitating missed beats

SKELETAL SYSTEM:
Wesak limbs, painful limbs, vague pains

GENERAL SYMPTOMSONLY:
Weskness, irritability, insomnia

MISCELLANEOUS:

(Gottlieb 1969)

21

19

15

10

13
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Someforty years ago Kerr, Daton and Gliebewrote[1]

“Paients presanting the wdl known patteen of symptoms haunt the offices of
physdans and specidids in every fidd of medicd practice They ae often shunted
from one physdan to another, and the dns of commisson inflicted upon them fill
many black pagesin our book of achievement.”

Unfortunatdly | believe this to be dill true today, despite the many and excdlent
reviews which have gopeared in the intevening years [2-5]. Among the dns of
commisson ae fruitless operations on the addomen, the spine and other organs %
invadve invedigaions which ae not without risk 3% and, even worse damaging
diagnosss like epilepsy and cadiac infaction which may ceate chronic  idrogenic
invdidiam.

The high inddence of these cases in vaious dinics has been reported many times
vaying from Sx pe cet in speddisd dinics such as gadro-enterology [6] and cardiology
[7] ad in othewise hedthy wives of sarvice personnd [8], to ten per cent in the office of
a gened physcian [9]. Burns and Howdl [10], in a study of digproportionate dysonoea,
found hyperventilation in ten per cent of contrals

Gottlieb [11] in 1969 reported that forty per cent of patients presenting a his London
medica outpatients had no detectable organic disease. His table of symptoms (Table 2) is
dmod identicd with the symptoms of hypeventlaion, but he faled to mention this
posshility a dl. He cdled them dl "awiely daes’. This | bdieve to be the commonest
diagnoss under which hypevetilaion is midabdled, and it is egpeddly damaging. It
implies inadequacy or conditutiond inferiority; it tempts the doctor to dignis the very
red and often painful symptoms of a biochemica disurbance as imaginary or due to a low
pan threshold, and it swdls the tide of tranquillizr consumption which thregtens to
inundate the hedth sarvice

Fogure 1, which reflects our experience a Pgpworth, illudrates graphicdly what
happens when physcdans and surgeons become deted to the wide ranging manifetations
of hyperventilafion.

The casss shown on this higogran were dl those in which the patient's typicd
symptoms could be reproduced by voluntary hyperventilation, and in which gppropriate
tets showed ether the adosence of gSgnificant dissese or, if some diseese was presant, it
was not auffident to cause the symptoms. The numbers seen in eech year are indicated
above the open columns, and the cross hatching indicates those in whom the diagnoss was
suggested by the referring physdan. Until the early part of 1968, only two cases had the
diagnoss suggeded before referrd, and these were cases presenting with tetany. You will
note that the crudd year was 1968, which was the year in which the furore about the Rl
and thromboembolisn was a its heght. Cadiologigs and thoracic surgeons were
bombarded with young ladies suffering from syncopd atacks or other possble
manifestations of embolisn. These were subjected to the most sophidicated investigations
avaldble to moden technology: lung scans cadiac caheters, pulmonary  angiography,
and even in one young man, who had severe precordid pan, coronary angiography.
Investigations were negative.

In aperiod of one month, five such patients were found in various departments of
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the hogpitd. In each cae invedigations were negative. In each case symptoms could be
fully reproduced by voluntary hypeventilaion. These cases exdted a heghtened
awareness of the syndrome, with the results seen in the figures for subseguent years

The diagnods, as | have sad, reds on reproducing the patient's symptoms by voluntary
hyperventilation in a form which the patient recognizes, and on taking reasonable deps to
exdude dgnificant pethology. Vountary ovebreathing usudly accomplishes reduplication
of symptoms within a few minutes often within thity seconds with the exception of
keetd and paticularly precordid pain. Perssent overbresthing for up to twenty or thirty
minutes will usudly bring on pain, but 1 do not now atempt to push paients with angind
typepain to this extent because | believe it may be dangerous. | will return to this point.

A brief review of the physology of hyperventilation and hypocapnoee is gopodte a
this point. Overbresthing can rapidly blow off enormous amounts of carbon dioxide, and
produce a precipitous fal in PCO, leveds ie rexiraory dkdoss Bicabonae and
cabonic add ae quatitaivdy, the mog important buffer sytem in the extracdlular
fluid. The body seems to care deeply about its pH and has three mgor sygems to mantan
it
1. Buffers: bicarbonate/carbondioxide.(Haemoglobin and protein buffers).

2. Rend regulation of H+ excretion.

3. Respiratory regulation of carbon dioxide excretion.
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Our fird concern is with the interlocking reaionship between pH, carbon dioxide, and
bicarbonate. (Fig. 2).

If you offload carbon dioxide (which can be done in vagt quantities and in a short time
by ovebresthing), you ae left with an excess of bicabonae ion and a deficiency of
hydrogen ion. Bicarbonate excess is compensated by rend excretion and tissue dorage
The important point is hypocgpnia and pH <hift ae dmos immediate adjustment of
bicarbonate, like Eartha Kitt's Englishman, takes time.

Fra consder the immediae effects of hypocgpnia The mogt driking direct effect is on
the cerebrd drculation. Cabon dioxide is the most important regulator of cerebord
vascular tone. Hypocapnia causes immediate vasocondtriction leading to cereora hypoxia

Hypoxic effects ae potetiaed by the effect of dkdods on the haemoglobin
disocidion curve, which is ghifted to the left. (Bohr effect). The effect of the shift with

hypocgpnia is both to decrease the amount of oxygen avalable from haemoglobin, and to
dow down its rdease. Hence the net result on the bran is less blood, ddivering less
oxygen, and ddiveing it more dowly. Thee effects ae immediae, hence the mogt
frequent, as wdl as the mog rapidly produced manifetations of hypocgpnia are fantness,
dizziness ad visud didurbance which may vay from dample douding of vison to tunnd
vigon, totd loss of visgon or flashing lights like fortification spectra Blackouts are
common, and paticularly dangerous if you dso have aortic denoss for syncope is then a
prime indication for open heat surgary. One such cae had been given an eortic homo-
gat (dsawhere). This gave him a normd drculaion, but left him with his blackouts
which continued with unebated severity until abolished by our physotherapids Trangent
disurbances of consciousness run the risk of confuson with petit ma. Grand md may be
triggered by hyperventilation.

Reumning to the ionic shifts which atempt to restore hydrogen ion bdance we have a
complex series of events, of which I mention only the mogt Sgnificant.

1. Offloading bicarbonate via the kidney. Thinking back to the par of scdes (Fig.2):
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pH is reumed to norma by lowering the bicarbonate leved of the plasma Thus the
hdlmark of chronic hypocapnia is a low plasma bicarbonate. This was noted as far
back as 1916 by Sr Thomas Lewis. He found deficient bicarbonate buffer as a congtant
fedure of the effort syndrome: Other featuresare:

suppression of hydrochloric acid formation by the ssomeach,

retention of H+ by the kidney,

retention of phogphate and chloride,

lactic acid production.

2. Reduction of avalade cddum ion which has been thought to play some pat in the
production of tetany, dthough this is uncertan. Teany is probably caused by the
direct action of dkdoss on peripherd neves. Tetany does not imply the full blown
man daccoucheur; it may be manifex as musde hyperimitability, or panful loca
gpasm of visceraaswd | asskdetd muscle.

Hypervertilation has often been labdled--sigmeized is perhagps a better term--as
axiety dae | would emphaicdly dissgree with this Anxiety, in my experience, has
usudly been the product, not the prime cause. Emotiond upsst has been the most frequent
trigger which has st off the chan of symptoms the awxiety date ssems to have mog
frequently been engendered by doctors who have faled to recognize the profound
biochemicd didurbance jus outlined. Unformnatdy when his many invesigaions prove
negdive the paient is It with the bdief that he is auffering from something which is
beyond modern medicd science, or he may begin to question his own saity. Are these not
auffident grounds for chronic anxiety ?

It has dways ssemed to me that hypeventilation is essntidly a bad habit; a habit
of bresthing in such a way tha the day to day levd of PCo2 is rddivdy low. Given this
basc bad habit, any phydcd or emationd digurbance may trigger off a chan reaction of
increased  ventilation, rgpidly producing hypocgpnic  symptoms, darm engendered by the
symptoms, conssquent  sympathetic arousd  resulting in increased  vertilation and  increased
symptoms. (Fig. 3).

The type of breathing adopted by hypeventilaors is quite charecterigic and best
illudrated by aanefilm:

[afilm was shown of the typical bresthing]

You will remak the efortless heaving of the upper fenum and the lack of laerd
codd expanson. The movement is the same as that employed in dghing, and indeed
frequent dghs ae a hdlmak of hypeventtilaion. This type of breathing becomes habitud
and the pdient is usdly unconsdious of his dghs dthough friends and family often
comment.

This is obvioudy the breathing of dress or emotion. You find references to it
everywhere (except in the case notes). The "heaving bosom" of the Victorian heroine (who
adso had the habit of frequent swooning, and atacks of the vapours). "Love', in the words
of W. S Gilbet[12], "nightmarelike, lies heavy on my chext”.

May | commend this bregthing habit as an important physcad dgn. It turns bosom
waching from a futive masculine diverson into a podtive sdentific study--particularly in
tubetrains, for hyperventilators are frequently daustrophobic. But lest you
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think it is a disease of wesk women, please note the sex inddence it is dmost exactly 50-
50 in my sxies (Ag. 4). The difference is in age inddence, reflecting the times of
maximum emotiond dress Higher in the younger woman, but a deadily mounting
inddence in middle-aged men. The factors commonly are Romance or Finance.

Nor ae thexe the wesklings The mog prone ae the meiculous, hard-working
perfectionists, prone to make excessve demands on themselves.
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Hypervertilators frequently present with symptoms suggestive of heart dissese and indeed
wdl maked phydologicd changes in heart action ae produced. T wave changes
resembling ischeemia ae wdl documented and may be teken as confirmatory evidence
when the pains resemble cardiac infarction (Fig. 5). Alarming dysrhythmias
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Fig. 6.% (8)Gross dysrhythmia produced by voluntary hyperventilation; (b) norma rhythm restored by a
sharp blow on the precordium.
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may occur and for this reeson | do not now push too hard in atempting to reproduce
precordid pain, (Fig. 6) Sncel bdievethat it could be dangerous.

Time does not dlow a discusson of the detals of treatment, beyond saying tha we try
to make pdients avae of thar disordered bregthing habits and convet to a dow
digphragmatic type of breathing. In the older patients this often regquires much patient work
by the physiothergpis. No patient under 25 has faled to be completdly cured. Two thirds
of dl patients s0 trested are completdy rdieved of symptoms. It is very uncommon to find
a patient who does not experience marked improvemen.

To recapitulate:

1. We each probably see at least one of these patients aweek.

2. The type of bresthing is utterly characteridic, virtudly diagnogic, and sddom
recorded in the notes.

3. The size of the case folder is afrequent pointer to the diagnosis.
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