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Objective To evaluate the prevalence of latex sensitiz- foods were present in four of five symptomatic patients.
In the seven sensitized patients with no clinical symp-ation in a group of patients with bladder exstrophy,

and to determine the role of associated risk factors, toms, the assay was positive in all, while the skin-
prick test was positive only in four; specific IgEs againste.g. atopy, and the number and duration of surgical

and anaesthetic procedures. inhalant allergens were present in three of the seven.
In the five patients not allergic and not latex-sensitized,Patients and methods The study comprised 17 patients

(15 children and two young adults) aCected by bladder only one showed allergic sensitization against grass
pollen and mite allergen. None of the children withoutexstrophy who had undergone multiple surgical

procedures. Skin-prick tests and specific immuno- latex antibodies had symptoms of latex allergy.
Symptomatic patients had a undergone significantlyglobulin-E (IgE) assays against latex, food allergens

cross-reacting with latex and inhalant allergens were more hours of surgery, more cystography and had
used intermittent catheterization for longer than thosecarried out.

Results Twelve patients showed latex sensitization and with no symptoms.
Conclusion A third of patients with bladder exstrophyfive showed symptoms related to latex exposure, the

most common of which was contact urticaria (four of showed latex symptoms and another third had latex
sensitization. Multiple surgical procedures and atopythe symptomatic patients). Intraoperative anaphyl-

actic reaction had led to life-threatening events in play a major role in the development of latex hyp-
ersensitivityonly one child. Latex-specific IgE determined both by

the prick test and assay was positive in all those with Keywords Latex allergy, latex sensitization, bladder
exstrophysymptoms. Specific IgEs against inhalant allergens and

life, some patients can tolerate several operations with
Introduction

no sensitization. In a study by Ziylan et al. [7] of children
with spinal dysraphism, repeated surgery alone did notLatex allergy is a significant medical problem that is

progressively increasing. Three major groups are more seem to be responsible for the high incidence of latex
sensitivity in these patients.likely to have allergic reactions; (i) children with spina

bifida or urogenital malformations who have been In addition to repeated exposure to gloves and other
latex products, atopy seems to be a determinant for therepeatedly exposed to contact with latex since the first

day of life through multiple surgical procedures; (ii) development of latex sensitization. Recent work by
Mazon et al. [8] showed that the number of operationshealthcare workers and other workers with occupational

exposure to latex; and (iii) subjects with allergy to food and personal history of atopy were the main risk factors
for latex-related symptoms. However, in the same report,that cross-reacts with latex allergens. From published

reports, patients with spina bifida are the group at the the authors noted that in a few patients with urological
malformations the prevalence of latex sensitization washighest risk of sensitization to latex proteins; the fre-

quency of symptoms related to latex allergy is variable, 18%, slightly lower than that in patients with spina
bifida.at 18–50%, with sensitization in up to 72% [1–6].

Although very young children with spina bifida can Thus the aim of the present study was to evaluate the
prevalence of latex sensitization in a group of patientsbe sensitized to latex by surgery during the first days of
with the same genito-urinary defect, bladder exstrophy;
moreover, we assessed the role of associated risk factors,Accepted for publication 31 August 1999
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e.g. atopy, and the number and duration of surgical and patients are continent using CISC but three patients
require revision of the continence system. The surgical,anaesthetic procedures.
endoscopic and radiological interventions were often
carried out under general anaesthesia.

Patients and methods
The factors analysed were: the numbers of operations,

the total duration of surgery, number of intensive careThe study included 17 patients (15 children, mean age
7.9 years, range 2–12, and two young adults; four hospitalizations, the number of days in intensive care,

the number of cystographic assessments, and the numberfemales and 13 males) aCected by bladder exstrophy,
who underwent surgical procedures in our paediatric and duration of contacts with Penrose drainage.

Student’s t-test, Fisher’s exact test and the chi-squareddepartments. Informed consent was obtained from the
patients or parents before the beginning of the study. test were used to compare categorical variables.

Allergometric assessment Results

Of 17 patients, 12 were sensitized and five insensitive toSkin-prick tests (Laboratorio Lofarma, Rome, Italy) were
performed in all patients for latex, food allergens (kiwi latex; of those sensitized, five showed symptoms related

to latex exposure and another seven showed specificfruit, apple, pear, chestnut, avocado, cherry, plum,
melon, banana, apricot, peach, tomatoes, potatoes, latex sensitization (Table 1). There were more males

than females in the study group, but there was nopeanut), inhalant allergens (grass pollen, cat, dog,
Dermatophagoides pteronyssinus, D. farinae) and positive significant diCerence in sex ratio among the three sensi-

tivity groups. The symptoms occurred after latex expo-(histamine) and negative (saline) controls. Allergens
eliciting a mean weal diameter of �3 mm than the sure, from direct contact or inhalation of airborne

allergens (Table 1); intraoperative anaphylactic reactionsnegative control were considered positive. The patients
had not taken antihistamines of any type for at least 7 had led to life-threatening events only in one child. Latex

products causing reactions were: balloons (three cases),days before the prick tests and no side-eCects were
apparent during the tests. gloves (two cases), toys, elastic bands and a foot

appliance (one case).Circulating specific IgE antibody was determined using
the RAST CAP-System (Pharmacia, Uppsala, Sweden) To analyse the influence of atopy and of surgical

procedures, the patients were divided into three sub-for latex, food allergens (kiwi fruit, apple, pear, chestnut,
avocado, banana, apricot, peach, tomatoes, potatoes and groups: group 1, latex symptomatic (five patients);

group 2, asymptomatic but latex-sensitized (seven); andpeanut), and inhalant allergens (grass pollen, cat, dog,
D. pteronyssinus and D. farinae). The patient was con- group 3, those not allergic or sensitized (five). In group 1,

latex-specific IgE determined both by the prick test andsidered sensitized if the IgE antibody concentrations were
>0.4 kU/L (i.e. CAP class 1). RAST was positive in all patients; the clinical severity

did not correlate with a higher latex-specific IgE titre.
Specific IgE against inhalant allergens and against foods

Surgical and anaesthetic procedures
were present in four patients; all four were positive
against grass pollen. Three children also had food allergyTo repair the bladder exstrophy, all patients were treated

with a multistage approach, as proposed by JeCs et al. reactions, against peach in two, cherry in two and
chestnut in one; allergic respiratory diseases were present[9]; all underwent the first surgical step with initial

bladder closure (within the first 48 h with no osteotomy) in two patients.
In group 2, latex-specific IgE determined by the RASTfollowed by epispadias and bladder neck repair later

(epispadias repair at 12–18 months and bladder neck were positive in all, while the skin-prick tests were
positive only in four. Specific IgE against inhalant aller-reconstruction at 4–8 years). In these patients there had

been two unsuccessful attempts at bladder closure, 11 gens was present in three patients and all three were
positive against mite allergens, associated in one withoperations for epispadias repair [10], seven cases of

bladder augmentation using enterocystoplasty (five gas- grass allergen positivity; food sensitization was present
in two patients. None had food allergy reactions buttric-patch) and in three patients the augmentation was

in conjunction with the creation of a MitrofanoC [11] there was allergic respiratory disease in one patient.
In group 3, one patient had allergic sensitizationchannel.

Continence was achieved by bladder neck reconstruc- against grass pollen and mite allergen, with symptoms
of allergic conjunctivitis; the others had normal reac-tion using the Young–Dees–Leadbetter [12] technique in

seven patients; one had undergone a cosmetic procedure tions. None of the children without latex antibodies had
symptoms of latex allergy.[13] to obtain a normal-looking mons veneris. Ten
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Table 1 Details, allergy test results and occurrence of clinical symptoms in 17 patients who had undergone multiple surgical procedures
for bladder exstrophy

Skin-prick test
Patient Sex/age (mean diameter Latex RAST Total IgE Symptoms from
no. (years) of weal, mm) (kU/L) (UI/L) Allergic disease* latex products*

Group 1
1 F/10 6 3.65 nd +: Rh
2 M/10 10 >100 624 As, FA +: CU, L/F sw, As, Wh, Rh, Ex
3 M/6 5 32.9 nd Rh, conjunctivitis +: CU, L/F sw,
4 M/16 4 2.04 106 Rh, FA +: CU, L/F sw, DU
5 M/10 10 17 nd Rh, As, FA +: CU, L/F sw, As, Wh, Rh, An
Group 2
6 F/25 0 0.54 <8 – –
7 M/4 0 0.8 50 As –
8 M/12 5 52.1 127 – –
9 F/3 4 8.36 20 – –
10 F/11 0 0.55 20 – –
11 M/11 4 1.85 nd As –
12 M/9 5 9.01 917 – –
Group 3
13 M/8 0 0 38 – –
14 M/2 0 0 144 – –
15 M/10 0 0 15 – –
16 M/5 0 0 nd – –
17 M/6 0 0 11 Conjunctivitis v

*FA, food allergy; DU, diCuse urticaria; CU, contact urticaria; L/F sw, lip and facial swelling; An, anaphylactic reaction; Rh, rhinitis/nasal
obstruction; As, asthma; Wh, wheezing; Ex, foot eczema (delayed reaction).

All patients had undergone at least three operations the development of sensitization, as observed by Konz
et al. [14], who assessed patients who had undergoneto rebuild the bladder and usually several additional

operations; the maximum was 12 (mean 6.5, sd 2.8); multiple operations, the first being as adults. To our
knowledge, the published data concern patients aCectedmales had undergone as many operations (mean 6.2, sd

2.5) as females (mean 6.5, sd 3.8). Patients in group 1 by genito-urinary defects of many types, with no distinc-
tion amongst them. In the present study, patients withhad undergone more operations, total hours of operation,

intensive care hospitalizations, cystographic assessments, the same urogenital malformation were selected, to
obtain more homogeneous data from those with similarPenrose drainage, and years of CISC (Table 2), but only

the total duration of surgery, years of intermittent cath- clinical problems and surgical procedures.
About a third of the present patients with bladdereterization and number of cystographic assessments were

significantly greater than in the other groups. exstrophy showed symptoms related to latex allergy
(29%) and 71% showed sensitization. The latter group
included those with Class 1 RAST positivity and a

Discussion
negative skin-prick test. If sensitized patients with a
positive Class 1 RAST are excluded, the percentage ofA high proportion of children with spina bifida have

symptoms related to latex allergy (up to half ), with latex sensitized patients decreased to 53%. However, there
were more latex-sensitized patients with no clinical symp-sensitization in 72% of patients [1–6]. Urogenital malfor-

mations are associated with latex sensitization although toms; the absence of clinical reactions does not guarantee
the exclusion of future clinical symptoms.there are no homogeneous data reported. In patients

aCected by spina bifida, Mazon et al. [8] reported latex Symptomatic patients had a higher specific IgE titre
than sensitized patients; the child who had had ansensitization up to 71%; on the contrary, the same

authors report a lower prevalence of sensitization (18%) anaphylactic reaction did not have the highest titre.
There was also one patient with a high specific IgEin patients with urological malformations.

Bladder exstrophy requires multiple surgical treat- titre in the sensitized asymptomatic group. Thus the
latex antibody concentration was not predictive of thements in the first days of life, as does spina bifida. The

age of first exposure to latex allergen seems crucial for appearance of severe allergic reactions during surgical
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Table 2 Potential risk factors in subjects
with bladder exstrophy Group

Risk factor 1 (n=5) 2 (n=7) 3 (n=5)

Mean (sd) age, years 10.8 (3.4) 10.8 (7.5) 6.8 (2.9)
Number with
Inhalant allergen positivity (�1) 4 3 1
Food allergen positivity (�1) 4 2 0
Symptoms related to inhalant allergen 3 2 1
Symptoms related to food allergens 3 0 0
Mean (sd)
Number of operations 7.8 (2.2) 6.8 (3.2) 4.8 (2.1)
Total hours of operations 39.4 (6.6)* 31.1 (14.4) 18.0 (7.3)*
Number of intensive care hospitalizations 1.4 (1.1) 1.0 (1.1) 0.6 (0.5)
Number of days in intensive care 4.8 (5.0) 3.0 (3.7) 7.0 (6.5)
Years of intermittent catheterization 5.6 (2.8)† 4.2 (5.5) 0.6 (1.3)†
Number of cystographic assessments 4.8 (1.3)‡ 3.0 (2.8) 2.2 (1.6)‡
Number of Penrose drainage episodes 2.2 (0.4) 2.0 (0.1) 1.8 (0.4)
Days of Penrose drainage 22.8 (30.8) 7.2 (1.7) 5.0 (1.4)

*P<0.001; †P<0.007; ‡P<0.002.

procedures, as reported by Kremer et al. [15], and partly sure to latex seems suBcient to induce sensitization even
in patients who are not atopic, but the clinical symptomsin contrast with the data of Bernardini et al. [16], who

considered a value of 3.5 kU/L as predictive of the are most apparent when patients are atopic.
The proportion of patients with bladder exstrophy whoappearance of symptoms related to latex.

The most frequently reported symptom was contact were sensitized was the same as that in patients with
spina bifida and therefore the same the preventive pro-urticaria, lip and facial swelling (four of five symptomatic

patients), as observed in other studies [17,18]. The cedures should be adopted, as proposed by Kremer et al.
[20]. The latter study noted that no patients becamereactions observed were mild except for the patient who

had had anaphylactic shock during surgery. The highest sensitized to latex after the establishment of a latex-free
operating theatre and perioperative management. Thus,prevalence of symptoms occurred in patients with other

associated atopic diseases: atopy was present in four of we suggest that contact with latex proteins should be
avoided in patients with bladder exstrophy, from the firstthe patients in group 1, in two of those in group 2 and

in one of those in group 3. This is in accord with several surgical intervention.
studies showing a higher prevalence of atopic children
among latex sensitized patients with spina bifida, but
contrasts with other recent work [10]. References
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