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c0025 The irritable baby

Neil J. Davies

p0330 The constantly irritable infant is often referred to by primary
health care providers in a somewhat offhanded way as being
colicky, as if that somehow represents the final word on the
subject. ‘Infantile colic’ is a term which is used by various
health care professions to describe the persistent, often violent
crying which sometimes characterizes an otherwise healthy
and thriving baby. As many as 1 in 5 parents report a problem
with infant irritability or crying in the first 3 months of life but
less than 1 in 20 with problem crying have an organic cause
(Hiscock & Jordan 2004).

p0335 Although there have been a number of theories proposed
as to the etiology of colic, the literature remains fraught with
difficulties in definition, methodological problems and numer-
ous claims as to both etiology and management that are anec-
dotal (Hewson et al 1987). Various medical authors believe
colicky behavior to be a reaction pain, probably of intestinal
origin (Behrman et al 2007, Hull & Johnston 1987, Illingworth
1985). That this characteristic irritable behavior attributed
to colic which is uncomplicated by other disease is a result
of pain is also supported by researchers within both chiropractic
and medicine (Biedermann 1992, Gutmann 1987, Kloughart
et al 1989, Nilsson 1985). While the exact mechanisms for
this pain remain to some extent obscure, the work of Sato
(1980) and Budgell (1998) has shed considerable light on
the subject, suggesting a neurophysiological mechanism that
supports the clinical observations of Kloughart et al (1989)
in their multicentered research trial which demonstrated a
striking success rate for resolution of colicky symptoms in
young infants after chiropractic management.

p0340 Infantile colic probably remains best conceptualized as the
end result of a complex transaction between the infant and
their environment with multiple factors potentially responsi-
ble for the crying and distress (Hewson et al 1987). However,
for a subgroup of infants, early excessive crying may evolve
into a more generalized ’persistent mother-infant distress’ syn-
drome (Leung & Lemay 2004). Taken together, these factors
open the way for wide-ranging management options for the
chiropractor.

s0010
Uncomplicated colic

p0345The purpose of using the term ‘uncomplicated colic’ is to clearly
signify in the clinical record that there are no factors such as
protein intolerance, carbohydrate intolerance, or obvious par-
enting errors that are complicating the colicky presentation.
These complications are discussed later in this chapter.

s0015
Clinical presentation

p0350The symptoms that are characteristic of the typical colicky
infant begin abruptly: the cry is loud and more or less continu-
ous, persisting for several hours at the same time each day,
usually late in the afternoon or early in the evening; the face
sometimes becomes flushed or circumoral pallor develops;
the abdomen may be distended and tense with the legs drawn
up; the feet are often found to be cold and the hands bunched
into tightly held fists. The paroxysm may simply spontane-
ously terminate or relief is sometimes obvious after the
passage of flatus or fecus (Barr 1998, Behrman et al 2007).

s0020
Diagnostic evaluation

p0355Reaching a diagnostic conclusion of uncomplicated colic is a
process of elimination. The child with colicky symptoms must
be carefully evaluated for any clinical signs that may suggest
underlying disease. The parents/caregivers must also be care-
fully questioned in order to establish that there are no parent-
ing errors, environmental factors, feeding difficulties or family
history that may be contributing to the child’s irritable dispo-
sition. Only after all these factors have been taken into consid-
eration and ruled out, can the chiropractor safely assume that
the child indeed has a diagnosis of uncomplicated colic.

p0360Table 5.1 lists some of the more common clinical conditions
which may complicate the colicky presentation and their
symptomatic characteristics.
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s0025
Chiropractic management

p0365 Clinical studies with pediatric patients presenting with visceral
conditions in general have shown somewhat variable responses
to chiropractic management (Ali et al 2002, Bronfort et al
2002, Fallon & Edelman 1998, Froehle 1996, Gemmell &
Jacobsen 1989, Lebouef et al 1991, Nilsson & Christiansen
1988, Reed et al 1994). In terms of infantile colic, a number
of studies have reported that chiropractic is effective in pro-
ducing symptomatic relief in a relatively short timeframe
(Davies & Jamison 2007, Klougart et al 1989, Mercer & Nook
1999, Wiberg et al 1999). However, one controlled clinical
trial conducted in Norway concluded that ‘chiropractic spinal
manipulation’ was no more effective than placebo in the treat-
ment of infantile colic (Olafsdottir et al 2001). The growing
weight of evidence in the scientific literature suggests that
chiropractic management is safe and certainly warranted in
cases where the irritability of babies can be classified as
‘uncomplicated colic.’

p0370 Once the diagnosis has been established to a clinical cer-
tainty, there are two major aspects involved in chiropractic
management. The first is to assess and precisely correct the pat-
terns of neurological dysafferentation. In years past the focus of
the chiropractic profession has been largely upon the upper cer-
vical complex and the T8–T12 region as representing the most
likely anatomical location of the subluxation in colicky babies
(Anrig & Plaugher 1998, Davies 2000). Since the advent of a
more neurological approach to chiropractic, it now needs to
be said that the anatomical location is less predictable than

we first thought and driven more by patterns of cortical dysaf-
ferentation and the associated dural tension and cerebrospinal
fluid flow dynamics rather than nerve root factors.

p0375The second aspect of care is to counsel the parents and
caregivers carefully in relation to feeding practices, positive
reinforcement, and the use of contingent music therapy.
The correction of neurological dysafferentation, while having
been shown to be effective in resolving the distressing symp-
toms associated with uncomplicated colicky presentations
(Meadow & Smithells 1975), is not the totality of patient
management as the important factors referred to above cause
frustration for both the infant and mother, creating a positive
feedback cycle which in turn perpetuates irritability and recur-
rence of the subluxation complex, presumably via the viscero-
somatic, somatosomatic, and psychosomatic reflex pathways.
Provision of adequate, practical counseling to the nursing
mother is an essential element in the chiropractic management
program (Taubman 1990).

s0030Use of contingent music and
differential reinforcement

p0380It has been shown by clinical research that there is a significant
behavioral aspect to children with uncomplicated colic presen-
tations that can be considerably varied by the use of contingent
music and differential reinforcement (Larson & Allyon 1990).
Parents with colicky children should be carefully counseled to
turn on music when the infant is quiet and alert for a period

Table 5.1t0010 Clinical indicators that may imply underlying disease in irritable infant presentations

Body system Symptom/sign Associated condition

Integument Maculopapular rash on trunk, neck, face and upper arms

Excoriated erythematous skin on the buttocks and anogenital region

Pustules over face and trunk with general lymphadenopathy

Erythematous rash which desquamates and forms pustules in an otherwise

healthy term infant

Cow’s milk or soy protein intolerance

Congenitally low pH of urine and other

body fluids

Congenital infection

Congenital candidiasis

Gastrointestinal Bloating, frequent passage of flatus, constipation and/or diarrhea

Sudden onset of paroxysms of severe colicky pain in a previously unaffected

infant which get steadily worse over a few hours

Profuse, explosive diarrhea which has a sweet smell and tests positive for disaccharides

Projectile vomiting immediately following feeding preceded by ‘golf ball’ reverse

peristaltic waves seen under tangential lighting of the upper abdomen

Constant small volume vomiting which has a sour smell

Unchanged nappies (diapers)

Swallowed air

Overfeeding, underfeeding, or inappropriately clothed for the prevailing temperature

Cow’s milk or soy protein intolerance

Intussusception or other bowel

obstruction

Lactose intolerance

Pyloric stenosis

Gastroesophageal reflux

Parenting error

Nursing technique

Parenting error

Respiratory Crackles/wet sounds without obvious dyspnea

Crackles with fever and dyspnea

Cow’s milk or soy protein intolerance

Infection

Genitourinary Fever with decreased fluids out Renal infection

Head and neck Hair in the child’s eye

Fever

Nasal congestion, postnasal drip and reddened tonsils

Head held constantly to one side

Corneal irritation

Otitis

Chronic catarrh

Congenital sternomastoid tumor
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exceeding 30 seconds. In addition, at such times, reinforce-
ment should be given in the form of parental attention, includ-
ing making eye contact, talking softly, rocking, walking, playing
with the baby and generally being loving and affectionate.
When crying resumes, parents should turn off music and
attend to the infant’s needs. This behavioral approach, which
is designed to compete with crying by reinforcing
quiet alertness with music and parental attention, has been
demonstrated to reduce crying time by as much as 75%
(Larson & Allyon 1990). This technique of behavioral modifi-
cation therapy is simple to employ within the home environ-
ment and is a valuable adjunct to chiropractic management.

s0035
Protein intolerance and allergy

p0385 This syndrome, despite extensive research reported in the sci-
entific literature, continues to be underdiagnosed, frequently
misdiagnosed, and even more frequently mismanaged. All too
often cow’s milk intolerance is misdiagnosed as uncomplicated
colic and subsequent management programs fail accordingly.
In chiropractic, such a mistake in diagnosis leads to overadjust-
ing with all the attendant problems that accompany that form
of mismanagement. Physicians and chiropractors alike continue
to tell mothers that breastfeeding protects their child from
cow’s milk allergy and intolerance despite the wealth of studies
which have been available in the scientific literature for over a
decade demonstrating both the presence and clinical effect of
cow’s milk protein in human breastmilk (e.g. Barau & Dupont
1994, Chandra 1997, deJong et al 1998, Goldborough & Francis
1983, Gustafsson et al 1992, Host et al 1988, McCarty &
Frick 1983, Wilson et al 1990).

s0040
Pathophysiology

p0390 The physiology of the human gut in the first year of life varies
significantly from that of the older child in that the permeabil-
ity is much greater. By the end of the first year of life the per-
meability becomes rapidly more adult-like. Because of this
increased permeability, during the first year of life, proteina-
ceous substances can make their way across the gut wall into
the bloodstream where they can produce an IgE-mediated
antigen-antibody response (Plebani et al 1990, Wilson &
Hamburger 1988). There is no single substance in cow’s milk
that produces the allergenic reaction. Casein, alpha-lactalbumin
and beta-lactalbumin all show a high proportion of positive
reactions (Savilahti & Kuitunen 1992) with specific IgE antibo-
dies to these substances having been recovered from infants
allergic to cow’s milk (Bjorksten et al 1983). It has been fur-
ther demonstrated that children with cow’s milk intolerance
have an even greater permeability of the small intestine than
is the case with non-atopic children of the same age (Schrander
et al 1992). Some cases of cow’s milk intolerance, however,
cannot be shown to be IgE mediated and therefore it seems
apparent that the child’s symptoms arise from a non-immune
source (Foucard 1985).

p0395 While intolerance to cow’s milk is typically seen in babies
where there is a positive family history of atopic disease
(Foucard 1985,Wilson &Hamburger 1988), it is not necessarily

always the case. Certainly, a negative family history does not
automatically eliminate a diagnosis of cow’s milk intolerance.

s0045
Clinical presentation

p0400The presentation of cow’s milk intolerance shows a consistent
pattern of symptoms of which those related to the gastrointes-
tinal system predominate. Allergic reactions involving the skin,
respiratory system, and neurological system are also common
(Burr et al 1993; Businco et al 1985; Chandra & Hamed
1991; Chandra et al 1989; Iacono et al 1998; Kahn et al
1988, 1989; Lucas et al 1990; Nadasi 1992).

s0050
Diagnosis

p0405In order to make a presumptive clinical diagnosis of cows milk
allergy, a ‘triad’ of symptoms, which must include the gastro-
intestinal, respiratory, and integumentary systems, must be
present. The majority of children who end up with a con-
firmed diagnosis of cow’s milk allergy will present initially
with this typical ‘triad’ of symptoms, namely gastrointestinal
disturbance, skin rash and respiratory ‘wet sounds’. While a
small number present atypically, it is probably safe to say that
all children with cow’s milk allergy will at least have gastroin-
testinal symptoms and one or more of the other symptoms
shown in Table 5.2.

p0410Once the possibility of cow’s milk allergy is considered, it is
wise to arrange appropriate allergy tests and an evaluation of
total serum IgE. When found in combination, a positive radio-
allergosorbent test (RAST) to cow’s milk and an elevated total
serum IgE is as reliable as laboratory investigations get in assist-
ing the clinician to confirm a diagnosis of cow’s milk allergy.
Certainly, a combination of typical symptomatic pattern and
positive laboratory results will confirm the diagnosis in a good
percentage of cases.

Table 5.2 t0015Common symptoms associated with cow’s milk allergy

and intolerance in infants

Body system Symptom/sign

Gastrointestinal Bloating, frequent passage of flatus and intractable

crying/distress with pulling up of the legs

Chronic diarrhea, constipation or an alternating

pattern of both

Integument Maculopapular rash which may occur anywhere on the

body, but is found most commonly on the face, neck,

trunk, buttocks and upper arms. Sometimes it is only

seen in body fossae and within the enclosed areas of

skin folds

Eczema

Respiratory Crackles/wet sounds without obvious dyspnea

Wheezing and rhinitis

Neurological Disturbed sleep pattern with frequent waking, crying at

night, short sleep cycles and long non-rapid eye

movement stage 1 (NREM1) sleep
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p0415 It should be borne in mind when performing laboratory
tests, however, that a second type of reaction to cow’s milk
which is really a non-immune intolerance will return negative
laboratory results while the symptomatic picture remains
strongly evidential of the diagnosis. Under these circum-
stances, a clinical diagnosis should be made and the patient
managed accordingly. A successful clinical outcome is all the
diagnostic confirmation that is needed.

s0055
Management

p0420 Chiropractic management of the infant who reacts to cow’s
milk protein is the same for IgE-mediated and non-immune
intolerances. In both cases, diagnostic confirmation is depen-
dent upon clinical outcome. The management of the breastfed
infant is simple. The mother is counseled to avoid all food sub-
stances containing dairy products and to ensure a fluid intake
of approximately 1.5–2 liters per day for the trial period of
15 days. The baby should be evaluated for evidence of neuro-
logical dysafferentation twice a week and correction made
when necessary. Recurrent subluxation patterns are common
among babies who react to cow’s milk protein, presumably
owing to activation of the viscerosomatic reflex by the offend-
ing protein. If the neurological dysafferentation is left uncor-
rected, the child’s symptoms may persist, confusing the
clinical outcome of the dairy-free trial period. If the child is
clinically improved after the 15-day trial period and the cor-
rection of the neurological dysafferentation is stable, the
mother should be counseled in relation to adopting a dairy-free
diet with adequate supplementation for the duration of her
breastfeeding, since human milk offers the best protection
for the cow’s milk reactive infant (Arato et al 1996, Gruskay
1982).

p0425 Artificially fed infants are somewhat more difficult to man-
age. Most artificially fed infants who have cow’s milk intoler-
ance or allergy will require feeding with a fully hydrolyzed
formula, making a 14–21 day trial on such a formula the ideal
approach to diagnostic confirmation. However, in some juris-
dictions, Government health authorities require an initial trial
on a soy-based formula prior to the trial on a fully hydrolyzed
formula in order to permit the writing of a formal prescription
for the hydrolyzed formula. A significant percentage of chil-
dren who are allergic or intolerant to cow’s milk protein can
tolerate soy protein without developing atopic symptoms in
the short term (Nadasdi 1992). There are, however, a percent-
age of children who have a cross-reactivity to soy in whom
symptomatic relief will be apparent within the 14–21 day trial,
only to relapse again within a few days. Relief comes as the
offending cow’s milk proteins are eliminated from the diet
and exacerbation occurs as a new antigen–antibody response
specific to the soy protein begins. It needs to be pointed out
that prolonged use of soy infant formula is not a perfect solu-
tion; the known problems with such an approach are more
fully discussed in Chapter 19.

p0430 If soy cross reactivity is identified, the child should then be
trialed on a hydrolyzed formula such as Nutramigen or Preges-
timil. Hydrolyzed formulae consist of dried glucose syrup,
casein hydrolysate, a variety of vegetable oils, and a range of

vitamins, minerals and amino acids. Cross-reactivity of hydro-
lyzed formulae with cow’s milk protein has been demonstrated
(Ragano et al 1993) but the incidence is very low (Host &
Samuelsson 1988, Rugo et al 1992). The major problem
encountered with hydrolyzed formulae is rejection by the
infant. Cross-reactive infants generally have a high incidence
of chronic subluxation recurrence and therefore need to be
assessed on a very regular basis during the period of dietary
manipulation.

p0435As an aside, casein hydrolysate formulae are much to be
preferred for their hypoallergenic properties than formulae
with whey hydrolysate, which demonstrates a greater cross-
reactivity with cow’s milk (Host & Samuelsson 1988, Rugo
et al 1992).

p0440Children who have been shown to be cow’s milk allergic or
intolerant should ideally be kept permanently on a dairy free
diet. While this strategy has not been demonstrated to
completely prevent later development of atopic disease
(Bishop et al 1990), there is persuasive evidence suggesting
that dietary avoidance of cow’s milk protein lessens the
incidence of such problems (Schrander et al 1992, Strobel
1992).

s0060
Carbohydrate intolerance

p0445Gastrointestinal intolerance to sugars is thought to affect most
of the adults in the world (Bayless et al 1975) to a greater or
lesser extent and is also commonly encountered in infants
and older children.

s0065
Pathophysiology

p0450The principal carbohydrate in human milk is the disaccharide
lactose, which is hydrolyzed in the small intestine by lactase
phlorizin hydrolase, otherwise known as lactase (Buller et al
1991). The absence of lactase permits the passage of undi-
gested lactose into the large intestine and is associated with
the well-known syndrome referred to as lactose intolerance.

s0070
Clinical presentation

p0455The most common presentation of lactose intolerance in
infancy almost invariably follows a bout of acute gastroenteritis
in which the gastrointestinal mucosa has become damaged.
This condition is self-limiting and will improve over time,
but it is worth treating in order to gain symptomatic relief.

p0460In older children the symptoms of lactose intolerance usu-
ally develop gradually beginning several years after birth and
presenting with abdominal cramps, bloating, chronic diarrhea,
and excessive passage of flatus related to the ingestion of dairy
products (Mitchell et al 1975).

p0465While lactose is by far the most common carbohydrate to
cause the above symptom pattern, some children will experi-
ence similar symptoms of abdominal distress and severe diar-
rhea due to sucrase isomaltase deficiency. This condition is
very uncommon and need only be considered in the event that
management implemented for lactose intolerance fails.
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s0075
Diagnosis

p0470 The diagnosis of lactose intolerance is a clinical one dependent
on the recognition of the symptom complex described above
and does not normally require any laboratory investigations.
However, simple tests which can be carried out on the liquid
portion of the diarrheal stool may be performed if there
is doubt about the diagnosis. Immediately after collection,
the liquid stool specimen is mixed with two parts water, and
15 ml of the resultant fluid is tested with two Clinitest tablets
for the presence of reducing sugars, while another drop is
applied to the glucose tester on a Clinistix strip. Glucose at
0.5% or less should be considered normal (Behrman et al
2007). In addition, it is worthwhile to test the pH, which will
be 5.5 or less in lactose-intolerant individuals.

s0080
Management

p0475 In breastfed infants, neurological dysafferentation should be
corrected and the mother strongly encouraged to continue
nursing. Weaning to a lactose-free formula should only be con-
sidered in the most severe, protracted cases where there is
demonstrable weight loss. In artificially fed infants, the for-
mula should be changed to one that is lactose free.

p0480 Older children in whom lactose intolerance has made a
gradual appearance should be placed on a dairy-free diet,
provided with adequate nutritional supplementation, and have
their patterns of neurological dysafferentation corrected and
monitored at regular intervals. Symptomatic resolution will
come quickly and permanently provided there are no ‘binges’
on dairy products in which as little as 8 ounces of milk (half
a glass) may produce a flat blood sugar curve, bloating, cramps,
loose stools, or diarrhea (Mitchell et al 1975).

s0085
Gastroesophageal reflux

p0485 Gastroesophageal reflux (GER) is a common occurrence dur-
ing infancy with most children having a small degree of reflux
that is of little clinical consequence, usually requiring only
minimal intervention in the event it causes harm (Catto-Smith
1998, Glassman et al 1995). This phenomenon is due to the
fact that the intra-abdominal segment of the esophagus is vir-
tually nonexistent at birth (Hull & Johnston 1987) and there-
fore no effective reflux barrier exists. This barrier is created
over the first few months of life as the intra-abdominal esoph-
ageal segment lengthens. It is important to recognize that the
natural history of GER in infants differs significantly from
reflux in adults (Catto-Smith 1998). In children, reflux-
induced injury can result from acid exposure, nutrient loss,
or respiratory complications.

p0490 GER has become a rather ‘fashionable’ diagnosis in recent
years in infants that are irritable, with the emergence of the
totally unfounded notion of ‘silent reflux’ in which it is
hypothesized that acid reflux into the distal esophagus occurs
without the visible evidence of frequent and excessive small
volume vomitus. This notion lacks any scientific evidence
at all.

s0090
Clinical presentation

p0495In true GER the gastrointestinal signs and symptoms are
related directly to the exposure of the distal esophageal epi-
thelium to refluxed gastric contents (Behrman et al 2007).
The majority of children with GER have delayed gastric emp-
tying, and vomiting may be forceful because of pylorospasm
(Behrman et al 2007). In the vast majority of children, exces-
sive vomiting occurs within the first week of life (Behrman
et al 2007, Smith 1980). Vomiting due to GER can occur at
any time, unlike normal posseting in which infants will bring
up a little milk as they expel swallowed air after feeding.

p0500Respiratory systems are common in children with GER,
usually owing to aspiration of refluxed material. Symptoms
include chronic cough, wheezing, and recurrent pneumonia.
To be safe, GER should always be considered as a likely etiol-
ogy of recurrent respiratory symptoms in the first 2 years of
life and appropriate diagnostic evaluation carried out.

p0505In children with GER, growth and weight gain are usually
adversely affected. This has been demonstrated in about two-
thirds of all cases with confirmed GER (Behrman et al 2007).

s0095
Diagnosis

p0510In mild cases, diagnosis is made on history and clinical assess-
ment alone. Episodic vomiting beginning in the first 1–2 weeks
of life should underpin a diagnosis of mild GER in infancy.
Careful monitoring of the child’s response to management will
quickly confirm the diagnosis. In more severe cases, it is wise
to refer the child to a pediatric specialist for esophagoscopy
or barium esophagography under fluoroscopic control. Stric-
tures, recurrent reflux and ragged mucosal outline suggestive
of esophagitis are readily seen with barium esophagography;
however, esophagoscopy with biopsy is the preferred tech-
nique for demonstrating esophagitis.

s0100
Management

p0515In mild cases the infant should be neurologically managed and
monitored for symptomatic change over a period of 2 weeks.
In the event that the cause of the reflux symptoms is func-
tional the child will show rapid improvement related directly
to the sustainability of the correction of patterns of neurologi-
cal dysafferentation. In cases in which improvement is not sus-
tained and the dysafferentation patterns are recurrent,
concurrent treatment with an antacid that does not contain
aluminum hydroxide is recommended along with the formula
thickening in bottlefed infants.

p0520In more intractable cases, it is appropriate to refer the
affected child to the family general practitioner for the prescrip-
tion of one of the upper gastrointestinal motility enhancing
agents which are generally available around the world today.

p0525In cases involving retarded growth factors, respiratory symp-
toms or excessive intractable vomiting which fails to respond to
conservative care, referral to a pediatric specialist should be
made in order to arrange for appropriate clinical investigation
and possible surgical intervention (Smith 1980).
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s0105
Infantile hypertrophic pyloric stenosis

p0530 Infantile hypertrophic pyloric stenosis (IHPS) is the most
common condition affecting infants that requires surgical
intervention (St Peter & Ostlie 2008). The etiology of IHPS
is yet to be fully elicited. Since the 1990s, a sharp decline in
IHPS has been reported in various countries. A possible corre-
lation has been suggested between the ‘Back to Sleep’ cam-
paign and the falling incidence of IHPS as its decline
parallels that of sudden infant death syndrome (SIDS).
Recent research from Scotland, however, has shown that the
beginning of the decline in the incidence of IHPS predated
by some 2 years that of SIDS (which did follow the ‘Back
to Sleep’ campaign), making a direct correlation unlikely
(Sommerfield et al 2008).

p0535 Infants with pyloric stenosis generally present with vomit-
ing beginning as early as the end of the first week of life and
as late as the fifth month (Behrman et al 2007) with the usual
time of onset being around the third week. The vomiting may
not, at first, be projectile but will progress to that in time.
The development of pyloric stenosis is a progressive and
dynamic process. The rate of hypertrophy to the point of
meeting diagnostic criteria is unknown and there are no data
published in the literature regarding the role of repeat ultra-
sound in patients with persistent symptoms (Keckler et al
2008). The usual pattern of vomiting is a large volume, forceful
vomit following the appearance of an obvious peristaltic wave
moving across the upper abdomen. The peristaltic wave is often
referred to as ‘golf ball peristalsis’ as it has the appearance of
a moving golf ball located within the abdomen. This wave
phenomenon is best visualized by looking tangentially across
the abdomen. An olive-shapedmass is also usually palpablemid-
way between the umbilicus and the costal margin, just inferior
to the liver border. This mass will normally be more readily
palpable immediately following an episode of vomiting.

p0540 IHPS has been linked to inappropriate neuromuscular
action, poor breastfeeding performance, and maternal stress
(Behrman et al 2007). The striking success that some children
receive from chiropractic bears testimony to an etiology of
subluxation complex-induced neuromuscular incoordination.
The gastrointestinal tract receives sympathetic supply from
T8–L1 and, with the exception of the distal colon, parasympa-
thetic supply via the Xth cranial nerve. Neurological dysaffer-
entation involving the upper cervical complex may affect
the function of the Xth cranial nerve, possibly owing to the
anatomical proximity of the inferior vagal ganglion (Lawrence
1991), the effect of increased dural tension and altered
cerebrospinal fluid pressure gradients. The combination of
these factors may potentially affect the function of the gastro-
intestinal tract. In addition, it has been reported by Wiles
(1990) that palpatory evidence of reduced motion in the
vertebral segments between T7 and T12 has been found in
association with generalized gastrointestinal disease. The diag-
nosis is made clinically and there is usually no need for the
diagnostic imaging procedures to be preformed.

p0545 Care must be taken when making management decisions in
relation to children with pyloric stenosis. As the vomiting con-
tinues, a progressive loss of fluid, hydrogen, and chloride ions

occurs which will, if not corrected, lead to hypochloremic
metabolic alkalosis. Serum potassium levels usually remain
unaffected, but in severe cases a total body potassium deficit
may occur. Where no evidence of dehydration or physiological
stress from biochemical deficiency can be demonstrated, chi-
ropractic management can be safely instigated. The care pro-
gram should include careful neurological assessment with
correction of any dysafferentation and maternal counseling in
relation to feeding procedures and stress reduction. If the like-
lihood is that the mother is probably not going to be able to
significantly change her circumstances to reduce stress levels,
a referral after subluxation correction to a hospital for both
mother and child is appropriate. In the hospital environment,
the mother will receive the help she needs to cope with the
demands of her baby and may be able to get some much-
needed rest if sleep deprivation has been an issue. Stabilization
of the neurological dysafferentation may ultimately depend on
correcting breastfeeding errors and reducing immediate stress
levels (Homewood 1981).

p0550In the event that there is little or no improvement in the
very short term after neurological correction as been achieved,
the child should be referred to a pediatrician for investigation
and possible surgical intervention. IHPS, which is related to
neuromuscular incoordination, generally responds quickly and
permanently to neurological correction. Failure to do so clearly
implies that there is another cause of the neuromuscular inco-
ordination unrelated to the subluxation.

p0555When it is clear that a child is demonstrating evidence
of dehydration or physiological stress arising from biochemical
deficiency, a pediatric specialist referral is essential. This state
does not, however, contraindicate the delivery of chiropractic
care, which should be carried out prior to the referral being
effected. The usual medical treatment is preoperative correc-
tion of the fluid, acid–base and electrolyte losses followed by
an operative approach utilizing the application of laparoscopic
or circumumbilical techniques to facilitate the pyloromyotomy
(Aldridge et al 2007, Ostlie et al 2004, St Peter et al 2006,
St Peter & Ostlie 2008).

s0110
Intussusception

p0560Intussusception is defined as ‘invagination of bowel into an
adjacent lower segment’ (Hull & Johnston 1987). While not
a particularly common condition in terms of incidence, it does
represent the most frequent cause of bowel obstruction in the
first 2 years of life. The typical symptom pattern is character-
ized by episodic, uncontrollable crying, inactivity, irritability
and an unwillingness to be handled, sudden onset of pallor
which becomes persistent, vomiting, and occasionally rectal
bleeding which may be identified in digital examination of
the rectum.

p0565When a child presents which this confluence of symptoms
along with a tender palpable mass in the abdomen which is
usually located in the right upper quadrant or close to the left
side of the umbilicus, pediatric referral should be made with-
out performing any investigations. Intussusception is a clinical
diagnosis. Children presenting to chiropractors with symptoms
and signs consistent with this condition should be referred for
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urgent surgical care as bowel viability can be quickly lost (Hull &
Johnston 1987).

p0570 Intussusception in a baby that has not been seen previously
may be more readily recognizable than is the case with an irri-
table baby that is being given ongoing chiropractic care, partic-
ularly if the symptomatic response is favorable. The latter may
be present in such a way that both mother and chiropractor are
led into believing that the baby is simply undergoing another

paroxysm of irritability caused by a recurrence of the neuro-
logical dysafferentation. The critical decision-making problem
in this case is linked to the fact that the viscerosomatic reflex
responsible for neurological dysafferentation with ‘colic’ may
well be activated in an identical manner by the intussuscep-
tion. To avoid making an incorrect clinical decision, the abdo-
men of the irritable baby should be carefully examined at each
review consultation.

References

Aldridge, R.D., MacKinlay, G.A., Aldridge, R.B.,
2007. Choice of incision: the experience and
evolution of surgical management of infantile
hypertrophic pyloric stenosis.
J. Laparoendosc. Adv. Surg. Tech. A 17 (1),
131–136.

Ali, S., Hayek, R., Holland, R., et al., 2002.
Effect of Chiropractic Treatment on the
Endocrine and Immune System in Asthmatic
Patients, Proceedings of the 2002
International Conference on Spinal
Manipulation. Foundation for Chiropractic
Education and Research, Des Moines Iowa.

Anrig, C.A., Plaugher, G., (Eds.) 1998. Pediatric
Chiropractic, Williams & Wilkins, Baltimore.

Arato, A., Szalai, K., Tausz, I., et al., 1996.
Favourable effect of breast feeding and late
introduction of cow’s milk in the prevention
of suspected allergic symptoms in infancy.
Orv. Hetil. 137 (36), 1979–1982.

Barau, E., Dupont, C., 1994. Allergy to cow’s
milk proteins in mothers’ milk or in
hydrolysed cow’s milk infant formulas as
assessed by intestinal permeability
measurements. Allergy 49 (4), 295–298.

Barr, R.G., 1998. Crying in the first year of life:
good news in the midst of distress. Child
Care Health Dev. 24 (5), 425–39.

Bayless, T.M., Rothfield, B., Massa, C., et al.,
1975. Lactose and milk intolerance: clinical
implications. N. Engl. J. Med. 292 (22),
1156–1159.

Behrman, R.E., Jenson, H.B., Nelson, W.E.,
et al., 2007. Nelson Textbook of Pediatrics,
eighteenth ed. WB Saunders, Philadelphia.

Biedermann, H., 1992. Kinematic imbalance due
to suboccipital strain in newborns. J. Man.
Med. 6, 151–156.

Bishop, A.M., Hill, D.J., Hosking, C.S., 1990.
Natural history of cow milk allergy: clinical
outcome. J. Pediatr. 116 (6), 862–867.

Bjorksten, B., Ahlstedt, S., Bjorksten, F., et al.,
1983. Immunoglobulin E and
immunoglobulin G4 antibodies to cow’s milk
in children with cow’s milk allergy. Allergy
38 (2), 119–124.

Bronfort, G., Evans, R.L., Kubic, P., et al., 2002.
Chronic pediatric asthma and chiropractic
spinal manipulation: a prospective clinical
series and randomized clinical pilot study.
J. Manipulative Physiol. Ther. 24 (6), 369–377.

Budgell, B., 1998. A Neurophysiological
Rationale for the Chiropractic Management
of Visceral Disorders, Seminar Proceedings
of the International College of Chiropractic
Friday Forum Series, February 6, Sydney,
Australia.

Buller, H.A., Ringe, E.H., Montgomery, R.K.,
et al., 1991. Clinical aspects of lactose
intolerance in children and adults. Scand. J.
Gastroenterol. Suppl. 188, 73–80.

Burr, M.L., Limb, E.S., Maguire, M.J., et al.,
1993. Infant feeding, wheezing, and allergy:
a prospective study. Arch. Dis. Child. 68 (6),
724–728.

Businco, L., Benincori, N., Cantani, A., et al.,
1985. Chronic diarrhea due to cow’s milk
allergy: a 4- to 10-year follow-up study. Ann.
Allergy 55 (6), 844–847.

Catto-Smith, A.G., 1998. Gastroesophageal
reflux in children. Aust. Fam. Physician
27 (6), 465–469, 472–473.

Chandra, R.K., 1997. Five year follow up of high-
risk infants with family history of allergy who
were exclusively breast-fed or fed partial
whey hydrosylate, soy, and conventional
cow’s milk formulas. J. Pediatr.
Gastroenterol. Nutr. 24 (4), 380–388.

Chandra, R.K., Hamed, A., 1991. Cumulative
incidence of atopic disorders in high risk
infants fed whey hydrosylate, soy, and
conventional cow milk formulas. Ann. Allergy
67 (2/1), 129–132.

Chandra, R.K., Singh, G., Shridhara, B., 1989.
Effect of feeding whey hydrosylate, soy and
conventional cow milk formulas on incidence
of atopic disease in high risk infants. Ann.
Allergy 63 (2), 102–106.

Davies, N.J., 2000. Chiropractic Pediatrics – A
Clinical Handbook, Churchill Livingstone,
Edinburgh,

Davies, N.J., Jamison, J.R., 2007. Chiropractic
management of the irritable baby syndrome.
Chiropractic Journal of Australia 37, 25–29.

deJong, M.H., Scharp-van der Linden, V.T.,
Aalberse, R.C., et al., 1998. Randomised
controlled trial of brief neonatal exposure to
cow’s milk on the development of atopy.
Arch. Dis. Child. 79 (2), 126–130.

Fallon, J., Edelman, M.G., 1998. Chiropractic
care of 401 children with otitis media: a pilot
study. Altern. Ther. Health. Med. 4 (2), 93.

Foucard, T., 1985. Development of food allergies
with special reference to cow’s milk allergy.
Pediatrics 75 (1/2), 177–181.

Froehle, R.M., 1996. Ear infection: a
retrospective study examining improvement
from chiropractic care and analyzing for
influencing factors. J. Manipulative Physiol.
Ther. 19 (3), 169–177.

Gemmell, H.A., Jacobson, B.H., 1989.
Chiropractic manipulation of enuresis: time
series descriptive design. J. Manipulative
Physiol. Ther. 12 (5), 386–389.

Glassman, M., George, D., Grill, B., 1995.
Gastroesophageal reflux in children: clinical
manifestations, diagnosis, and therapy.
Gastroenterol. Clin. North. Am. 21 (1),
71–98.

Goldborough, J., Francis, D., 1983. Dietary
management. In: Proceedings of the Second
Fisons Food Allergy Workshop. Medicine
Publishing Foundation, Oxford, pp. 89–94.

Gruskay, F.L., 1982. Comparison of breast, cow
and soy feedings in the prevention of onset of
allergic disease: a 15 year prospective study.
Clin. Pediatr. (Phila) 21 (8), 486–491.

Gustafsson, D., Lowhagen, T., Andersson, K.,
1992. Risk of developing atopic disease after
early feeding with cow’s milk based formula.
Arch. Dis. Child. 67 (8), 1008–1010.

Gutmann, G., 1987. Blocked atlantal nerve
syndromes in infants and small children.
J. Man. Med. 25, 5–10.

Hewson, P., Oberklaid, F., Menahem, S., 1987.
Infantile colic, distress, and crying. Clin.
Pediatr. (Phila) 26 (2), 69–76.

Hiscock, H., Jordan, B., 2004. Problem crying in
infancy. Med. J. Aust. 181 (9), 507–512.

Homewood, A.E., 1981. The Neurodynamics of
the Vertebral Subluxation, Valkyrie Press,
St Petersburg, Florida.

Host, A., Samuelsson, E.G., 1988. Allergic
reactions to raw, pasteurized, and
homogenized/pasteurized cow milk:
a comparison. A double-blind placebo-
controlled study in milk allergic children.
Allergy 43 (2), 113–118.

Host, A., Husby, S., Osterballe, O., 1988. A
prospective study of cow’s milk allergy in
exclusively breastfed infants: incidence,
pathogenetic role of early inadvertent
exposure to cow’s milk formula, and
characterisation of bovine milk protein in
human milk. Acta Paediatr. Scand. 77 (5),
663–670.

Hull, D., Johnston, D., 1987. Essential
Paediatrics, second ed. Churchill Livingstone,
Edinburgh.

Iacono, G., Cavataio, F., Montalto, G., et al.,
1998. Intolerance of cow’s milk and chronic
constipation in children. N. Engl. J. Med.
339 (16), 1100–1104.

Illingworth, R.S., 1985. Infantile colic revisited.
Arch. Dis. Child. 60, 981–985.

Kahn A Francois, G., Scottiaux, M., et al., 1988.
Sleep characteristics in milk-intolerant
infants. Sleep 11 (3), 291–297.

Kahn, A., Mozin, M.J., Rebuffat, E., et al., 1989.
Milk intolerance in children with persistent

C H A P T E R 5The irritable baby

65

B978-0-7020-3129-8.00005-0, 00005

Davies, 978-0-7020-3129-8



Comp. by: PG1047PANeelakandan Stage: Revises1 ChapterID: 0001110946 Date:11/10/09 Time:04:28:33

sleeplessness: a prospective double-blind
crossover evaluation. Pediatrics 84 (4),
595–603.

Keckler, S.J., Ostlie, D.J., Holcomb III, G.W.,
et al., 2008. The progressive development of
pyloric stenosis: a role for repeat ultrasound.
Eur. J. Pediatr. Surg. 18 (3), 168–170.

Kloughart, N., Nilsson, N., Jacobsen, J., 1989.
Infantile colic treated by chiropractors: a
prospective study of 316 cases. J.
Manipulative Physiol. Ther. 12, 281–288.

Larson, K., Ayllon, T., 1990. The effects of
contingent music and differential
reinforcement on infantile colic. Behav Res
Ther 28 (2), 119–125.

Lawrence, D., 1991. Fundamentals of
Chiropractic Diagnosis and Management,
Williams & Wilkins, Baltimore.

Lebouef, C., Brown, P., Herman, A., et al., 1991.
Chiropractic care for children with nocturnal
enuresis: a prospective outcome study. J.
Manipulative Physiol. Ther. 14 (2), 110–115.

Leung, A.K., Lemay, J.F., 2004. Infantile colic: a
review. J. R. Soc. Health 124 (4), 162–166.

Lucas, A., Brooke, O.G., Morley, R., et al., 1990.
Early diet of preterm infants and
development of allergic or atopic disease:
randomised prospective study. Br. Med. J.
300 (6728), 837–840.

McCarty, E., Frick, O., 1983. Food sensitivity:
keys to diagnosis. J. Pediatr. 102 (5),
645–646.

Meadow, S.R., Smithells, R.W., 1975. Lecture
Notes on Pediatrics, second ed. Blackwell
Scientific Publications, Oxford.

Mercer, C., Nook, B.C., 1999. The efficacy of
chiropractic spinal adjustments as a
treatment protocol in the management of
infantile colic, Proceedings of the 5th
Biennial Congress, Auckland, New Zealand,
May 17–22, pp 170–171.

Mitchell, K.J., Bayless, T.M., Paige, D.M., et al.,
1975. Intolerance of eight ounces of milk in
healthy lactose-intolerant teenagers.
Pediatrics 56 (5), 718–721.

Nadasdi, M., 1992. Tolerance of a soy formula by
infants and children. Clin. Ther. 14 (2),
236–241.

Nilsson, N., 1985. Infantile colic and
chiropractic. Eur. J. Chiropractic 33,
624–625.

Nilsson, N., Christiansen, B., 1988. Prognostic
factors in bronchial asthma in chiropractic
practice. J. Aust. Chiropractic Assoc. 18,
85–87.

Olafsdottir, E., Forshei, S., Fluge, G., et al.,
2001. Randomised controlled trial of infantile
colic treated with chiropractic spinal
manipulation. Arch. Dis. Child. 84 (2),
138–141.

Ostlie, D.J., Woodall, C.E., Wade, K.R., et al.,
2004. An effective pyloromyotomy length in
infants undergoing laparoscopic
pyloromyotomy. Surgery 136 (4), 827–832.

Plebani, A., Albertini, A., Scotta, S., et al., 1990.
IgE antibodies to hydrosylates of cow’s milk
in children with cow milk allergy. Ann.
Allergy 64 (3), 279–280.

Ragano, V., Giampietro, P.G., Bruno, G., et al.,
1993. Allergenicity of milk protein
hydrolysate formulae in children with cow’s
milk allergy. Eur. J. Pediatr. 152 (9),
760–762.

Reed, W.R., Beavers, S., Reddy, S.K., et al.,
1994. Chiropractic manipulation of primary
enuresis. J. Manipulative Physiol. Ther.
17 (9), 596–600.

Rugo, E., Wahl, R., Wahn, U., 1992. How
allergenic are hypoallergenic infant formulae?
Clin. Exp. Allergy 22 (6), 635–639.

St Peter, S.D., Ostlie, D.J., 2008. Pyloric
stenosis: from a retrospective analysis to a
prospective clinical trial – the impact on
surgical outcomes. Curr. Opin. Pediatr.
20 (3), 311–314.

St Peter, S.D., Holcomb 3rd., G.W., Calkins, C.
M., et al., 2006. Open versus laparoscopic
pylorotomy for pyloric stenosis: a
prospective, randomized trial. Nat. Clin.
Pract. Gastroenterol. Hepatol. 4 (4),
196–197.

Sato, A., 1980. Physiological studies of the
somatoautonomic reflexes. In: Haldemann, S.
(Ed.), Modern Developments in the
Principles and Practice of Chiropractic.
Appleton Century Croft, New York.

Savilahti, E., Kuitunen, M., 1992. Allergenicity
of cow milk proteins. J. Pediatr. 121 (5/2),
S12–S20.

Schrander, J.J., Ousden, S., Forget, P.P., et al.,
1992. Follow up study of cow’s milk protein
intolerant infants. Eur. J. Pediatr. 151 (10),
783–785.

Smith, H.L., 1980. Gastro-oesophageal reflux
and hiatal hernia in children. N Z. Med. J.
92 (666), 148–151.

Sommerfield, T., Chalmers, J., Youngson, G.,
et al., 2008. The changing epidemiology of
infantile hypertrophic pyloric stenosis in
Scotland. Arch. Dis. Child. 93 (12),
1003–1004.

Strobel, S., 1992. Dietary manipulation and
induction of tolerance. J. Pediatr. 121 (5/2),
S74–S79.

Taubman, B., 1990. Parental counselling
compared with elimination of cow’s milk or
soy milk protein for the treatment of infantile
colic syndrome: a randomized trial. Pediatrics
81 (6), 756–761.

Wiberg, J.M., Nordsteen, J., Nilsson, N., 1999.
The short-term effect of spinal manipulation
in the treatment of irritable baby syndrome: a
randomized controlled clinical trial with a
blinded observer. J. Manipulative Physiol.
Ther. 22 (8), 517–522.

Wiles, M., 1990. Visceral disorders related to the
spine. In: Gatterman, M.I. (Ed.),
Chiropractic Management of Spine Related
Disorders. Williams & Wilkins, Baltimore.

Wilson, N.W., Hamburger, R.N., 1988. Allergy
to cow’s milk in the first year of life and its
prevention. Ann. Allergy 61 (5), 323–327.

Wilson, N.W., Self, T.W., Hamburger, R.N.,
1990. Severe cow’s milk induced colitis in an
exclusively breastfed neonate: case report and
clinical review of cow’s milk allergy. Clin.
Pediatr. (Phila) 29 (2), 77–80.

C H A P T E R 5 The irritable baby

66

B978-0-7020-3129-8.00005-0, 00005

Davies, 978-0-7020-3129-8




