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Abstract

Introduction: The purpose of this study was to prospectively analyze
injury patterns and severity with respect to American Academy of
Pediatrics/Council on Sports Medicine and Fitness (AAP/CSMF) safety
guidelines, and to report parental safety-awareness and behavior.
Methods: Two hundred ninety-nine consecutive patients were enrolled.
Measures of severity included the abbreviated injury scale (AIS), and
need for sedated procedure/surgery. Risk factors were defined by the
AAP/CSMF recommendations.

Results: Of the 299 patients, 99% (296/299) had severe/serious or
moderate AlS scores. 49% (147/299) required a surgical intervention
or sedation-assisted fracture manipulation. An adult was present during
72% (214/299) of injuries, and 55% (164/299) of injuries occurred with
use of protective safety devices. 86% (255/299) of injuries occurred
with multiple children on the trampoline. 42% (126/299) of injuries
occurred in children less than 6 years of age, and a high-risk maneuver
was attempted in 23% (70/299). Children less than 6 years old did
not sustain more severe injuries compared to older children (p=0.81).
Paradoxically, having less children on the trampoline correlated to
sustaining more severe injuries (p=0.03). 83% (248/299) of parents
reported awareness of the dangers of trampolines prior to their child’s
injury.

Conclusion: This study reinforces the AAP/CMSF discouragement of
home trampoline use, multiple jumpers, and younger children. Safety
equipment, avoidance of high-risk maneuvers, parental supervision,
and parental awareness of trampoline dangers did not decrease injury
severity. There is no such thing as “safe” trampolining, and severe
injuries occur despite the best vigilance of parents.

Keywords: Trampoline, pediatric, injury, fracture

Amag: Bu calismanin amaci Amerikan Pediyatri Akademisi/Spor
Hekimligi ve Fitness Konseyi (APA/SHFK) gulvenlik kilavuzuna gore
yaralanma bicimlerinin ve siddetinin ileriye yonelik analizi ve ebeveynlerin
guvenlik farkindaliginin ve davranisinin raporlanmasidir.

Yontemler: Ardisik olarak 299 hasta calismaya alindi. Yaralanma
siddetinin &lctimi kisaltilmis yaralanma élcedi (KYO) ve sedasyon altinda
yapilacak islem/ameliyat gereksinimine gore yapildi. Risk faktorleri APA/
SHFK &nerilerine gére tanimlandi.

Bulgular: iki yiiz yirmi dokuz hastanin %99'u (296/299) siddetli/ciddi
veya orta KYO skoruna sahipti. Hastalarin %49'unda (147/299) cerrahi
midahaleye veya sedasyon altinda yapilan kirk manipllasyonuna
ihtiyagc duyuldu. Cocuklarin %72'sinin yaralandigi sirada yanlarinda bir
yetiskin bulunmaktaydi ve yaralanmalarin %55'i (164/299) koruyucu
glvenlik araclari  kullanilirken gerceklesti. Yaralanmalarin  %86'si
(255/299) trampolin Uzerinde birden fazla cocuk varken gerceklesti.
Yaralanmalarin %42'si (126/299) 6 yasindan kii¢tk cocuklarda gorildu
ve %23'lUnde (70/299) cocuklar yiksek riskli bir manevra denemisti.
Altr yasin altindaki cocuklar yasca blyuk cocuklarla karsilastirildiginda
daha siddetli yaralanmalara dayanamadi (p=0,81). Celiskili bir
sekilde, trampolin Uzerinde daha az ¢ocuk bulunmasi daha siddetli
yaralanmalara dayanabilme ile iliskiliydi (p=0,03). Hastalarin %83l
(248/299) yaralanmanin éncesinde trampolinlerin tehlikelerinin farkinda
olduklarini belirtti.

Sonug: Bu calisma APA/SHFK'nin ev tipi trampolin kullanimini ve
trampolini birden fazla kisinin ve kiguk cocuklarin kullanimini tesvik
etmeyen goruslerini desteklemektedir. Glvenlik ekipmanlari, ylksek
riskli manevralardan kaginmak, ebeveyn gdzetimi ve ebeveynlerin
trampolinlerin  tehlikelerinin farkinda olmasi gibi durumlarda bile
yaralanma siddetini azalmadi. Trampolinlerin “givenli” kullanimi gibi
bir durum séz konusu degildir ve siddetli yaralanmalar ebeveynlerin en
dikkatli oldugu durumlarda bile gerceklesebilir.

Anahtar Kelimeler: Trampolin, cocuk, yaralanma, kirik
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Introduction

Trampolines were originally invented to assist the Eskimos
with hunting game animals by launching young children high
into the air to look for animals in the far distance.’ In 1936,
George Nissen patented the trampoline for recreation and
competition.2 Since that time, the popularity of trampolining
has waxed and waned, but has always had associated risks
of serious injury, including but not limited to spinal cord
injury and paralysis.2 In fact in 1971, the National Collegiate
Athletic Association gymnastics committee determined that
the risks of trampoline injury were unacceptable and removed
it from national competition and training, but reinstated the
trampoline for training in 1978.

The popularity of recreational trampoline use continues to
escalate, and trampoline-related injuries remain common.2.3
According to the National Electronic Injury Surveillance
System (NEISS), from 2004 to 2011 there was an estimated
1.002.735 emergency department (ED) visits for trampoline-
related injuries in children.4 Several recent studies confirm
high injury rates despite safety recommendations, and the
impact of the growing commercial trampoline recreational
park is yet to be realized.48

Most recently, The American Academy of Pediatrics (AAP) and
the Council on Sports Medicine and Fitness (CSMF) released an
updated policy statement summarizing reported trampoline
injuries and subsequent safety recommendations.? The prior
AAP policy statement had been released in 1999.10 From
2004 to 2009, overall injury incidence has decreased, but the
annual injury rate remains greater than 30 per 100.000, and
severity remains significant.? Orthopedic and lower extremity
injuries remain most common, and individuals less than 6 years
of age appear to be at increased risks for fractures and joint
injuries. Based upon assimilated data, this policy statement set
forth the following safety recommendations: Trampoline use
should be restricted to solo use; adult supervision is required;
all safety equipment (padding, netting, level or ground-level
use) should be utilized and maintained, and somersaults and
flips should not be allowed.

The purpose of this study was to prospectively analyze injury
patterns and severity with respect to AAP safety guidelines,
and to report parental safety-awareness and behavior in
regards to patients presenting for treatment of trampoline-
related injuries to a level 1 pediatric trauma center.

Materials and Methods

Study Design and Population

From December 2007 to April 2010, all consecutive patients
seen in the pediatric ED or orthopedic clinic at a level 1 pediatric

2

trauma center, who sustained a reported trampoline-related
injury, were identified. Our ED has an annual volume of ranging
from 110.000 to 125.000 patients. Families were approached
in the area of care delivery for questionnaire explanation
and completion by an independent research coordinator.
The questionnaire evaluated the physical environment and
circumstances leading up to the injury, such as the mechanism
of injury, characteristics of the trampoline, circumstances
surrounding the injury event, and the environment surrounding
the trampoline. Use of trampoline protective gear (nets, pads,
spring covers) was also documented. Patients were excluded if
the family elected not to participate in questionnaire completion.
This study was approved by the institutional review board
and the patient’s legal guardian provided informed consent
to participate. The patient’s medical record was reviewed for
demographic information and treatment course.

Using the guidelines defined by the AAP in 2009 and again
in 2012, as well as the CSMF, we determined prospectively
our definition of risk factors for severity of injury. These were
defined as: (1) the presence of adult supervision, (2) use of
protective safety devices, (3) high-risk maneuver performed
at the time of injury, (4) trampoline height, (5) number
of participants and size/weight of participant(s) on the
trampoline, and (6) age of the patient. The severity of injury
was measured by the abbreviated injury scale (AlS), the need
for surgical treatment, and the need for a sedation-assisted
closed reduction with manipulation of the fracture. The AlS,
an anatomical scoring system for ranking severity of injury
from 1 (minor) to 6 (unsurvivable), has been well described
and validated for classifying injury severity in children
(Appendix 1).11.12 Given the paucity of multi-system injuries
in our patent population, the AIS was selected over the Injury
Severity Score to measure the traumatic injury.

Survey Content and Administration

Survey questions were created based on published warnings
and guidelines from the AAP/CSMFE recommendations
from the US Consumer Product Safety Commission, the
International Trampoline Industry Association, as well as
risk factors associated with trampoline injuries as detailed
by previously published studies. Survey questions intended

Abbreviated injury scale-anatomical scoring system for ranking
severity of injury. Injuries ranked from scale 1-6:

+ 1 Minor

+ 2 Moderate

+ 3 Serious

« 4 Severe

+ 5 Critical

+ 6 Unsurvivable
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to better define frequency of use of the trampoline as well
as family experience with trampoline use and awareness of
possible associated risks were also included.9

The paper survey was filled out by the parent after being
approached in either the ED or the orthopedic clinic once the
child had been identified as having sustained a trampoline
injury and the parent consented to participation. The research
coordinator was available for questions and clarification, but
the survey was completed independently by the parent.
Surveys translated in Spanish were available for our Spanish-
speaking families.

No prior validation or testing of the questionnaire was done
prior to administration of the survey at the inception of study
enrollment.

Data Analysis

Analysis was performed on data collected using SAS version
9.2. A two-sample t-test was used to compare continuous
variables to severity of injury. For categorical variables, a chi-
square test was used. Univariate analysis of each risk factor
was performed as a screening for possible further multivariate
logistic regression analysis; if none were significant in the
univariate analysis, no logistic regression would be run,
as a probability of finding statistical significance would be
extremely low. Statistical significance was defined as p<0.05.

Results

A total of 300 (three hundred) patients who sustained
a trampoline-related injury were identified. One patient
did not complete the questionnaire, leaving 299 patients
eligible for this study. Of the 299 patients, 95 were enrolled
from the ED, and 204 patients were enrolled after being
evaluated in the orthopaedic clinic. Patient demographics and
injury characteristics are summarized in Table 1. The ethnic
distribution of patients enrolled in our study is comparable
to our distribution in the ED where 57% of patients identify
themselves as “Hispanic”, 27% as “black”, 9% as "white”, and
7% as “other.” In our orthopaedic clinic, 52% of the patients
identify themselves as “Hispanic”, 47% identify themselves as
“non-Hispanic”, and 1% select “Refused/Unknown”.

Of the injuries, 91% were fractures (273/299), 7% (20/299)
were soft tissue injuries such as joint sprains, 0.7% (2/299)
were facial injuries, 1% (3/299) were visceral injuries, and
one patient did not suffer diagnosable injury (Table 2). 42%
(126/299) of the injuries occurred in patients less than 6 years
of age. In this younger age group, 97% (122/126) of these
injuries were fractures.

With regards to injury severity data, no patient had a score
of 5 (critical) or 6 (unsurvivable) as measured by the AIS. As
measured by the AIS, 99% of the injuries were classified as

moderate or severe/serious injuries, and in fact, almost half
of all injuries were classified as severe or serious (Table 3).
The patients were analyzed by grouping those less than 6
years of age compared by those more than 6 years of age,
as per the AAP recommendations.? In our cohort, patients
less than 6 years of age were not more likely to sustained
severe/serious injuries, as graded by the AIS (p=0.81).
When grouping patients into those less than 11 years of age
compared to those 11 years of age and older, there was again
no difference in the incidence of serious/severe injuries as
graded by the AIS (p=0.34) (Table 4). Of our enrolled cohort,
48% (143/299) of patients required a procedure or surgery to
treat their injuries, with 30% (91/299) undergoing procedural
sedation to treat their orthopaedic injury and 17% (52/299)

Table 1. Patient and injury demographics (n=299)

Age, median (interquartile range), years 6.0 (4.09.0)
Male, n/N (%) 180/299 (60%)
Race, n/N (%)

White 102/299 (34%)
Hispanic 179/299 (60%)
Black 14/299 (5%)

Asian 4/299 (1%)
Seasonal distribution, n/N (%)

Spring 149/299 (50%)
Summer 51/299 (17%)

Fall 39/299 (13%)
Winter 60/299 (20%)

Table 2. Distribution of diagnosis from trampoline

injuries

Diagnosis Frequency n=299 (percent)
Elbow fracture 101 (34%)
Forearm fracture 69 (21%)
Tibia/Fibula fracture 44 (15%)
Ankle fracture 21 (7%)
Joint sprain 14 (5%)
Femur fracture 12 (4%)
Hand fracture 8 (3%)
Humerus fracture 8 (3%)
Cervical sprain 6 (2%)
Foot fracture 5(2%)
Visceral injury 3 (1%)
Patella fracture 2 (0.7%)
Clavicle fracture 2 (0.7%)
Facial injury 2 (0.7%)
Spine fracture 1(0.3%)
No injury 1(0.3%)
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required operative intervention for fixation of their fracture
or injury. When grouping by age, there was no statistically
significant relationship between patient age and the need for
a procedure or surgery (Table 5).

Results of the questionnaire are shown in Table 6. Upon
analysis with respect to AAP/CSMF guidelines:

- Recommendation for solo use:

The vast majority of the injuries (86%, 255/299) occurred
with more than one child on the trampoline, and 19%
(58/299) of the injuries were sustained when there were 5
children or more on the trampoline at the time of injury. An
adult was actually jumping on the trampoline with the child
in 3% (8/299) of the injuries. Information regarding number
of jumpers was not available in 3 patients.

+ Adult supervision:

Adult supervision, defined as a person greater than 18 years of
age who was actively watching the patient on the trampoline
while in proximity to the trampoline (i.e., not indoors while
the child was outdoors), was present during 72% (214/299)
of the injuries.

+ Use of safety equipment:

Protective gear, such as padding, netting, or spring covers,
was present on 55% (163/299) of the trampolines.
- Avoidance of somersaults and flips:

A high-risk maneuver (flip, jump from an elevated surface onto
the trampoline, etc.) was being performed in 23% (70/299)

Table 3. Distribution of abbreviated injury scale

AlS Frequency n=299 (percent)
3 (1%)

149 (50%)

147 (49%)

No/minor injury (score 0-1)
Moderate injury (score 2)

Serious/severe injury (score 3-4)
AIS: Abbreviated injury scale

AIS: Abbreviated injury scale

AIS mild/moderate AIS severe/serious p value
) 0-5 years 50% (63/126) 50% (62/126)
Patient age <6 years 0.81
6 years and older 51% (89/173) 49% (84/173)
, 0-10 years 50% (126/254) 50% (128/254)
Patient age <11 years 0.34
11 years and older ~ 58% (26/45) 42% (19/45)

of the injuries. Only 1 of these injuries sustained during a
high risk maneuver was rated minor by the AIS, 35 injuries
were moderate, and 34 injuries were ranked as serious. In
our cohort, 30% (21/70) of these injuries required operative
treatment, 19% (13/70) required a sedation-assisted closed
reduction with manipulation of the fracture, and 51% (36/70)
were treated nonoperatively (i.e., with casting or splinting).

There was no correlation between risk factors and severity,
except that having less children on the trampoline was
statistically associated with sustaining a more severe injury
(p=0.03) (Table 7). Almost half (45%, 19/42) of the single
jumpers were performing a high-risk maneuver at the time
of injury while only 20% (50/255) of multiple jumpers were
performing a high-risk maneuver when they were injured.

Parental awareness and behavior data revealed that 4%
(13/299) of the injured children had been previously injured
on a trampoline, and 13% (40/299) of respondents reported
that another family member had been previously injured
on a trampoline. The majority of parents (83%, 248/299)
reported that they were aware of the dangers associated with
trampolining prior to their child’s injury, and 57% (171/299)
stated that they would not allow their child on a trampoline
in the future.

Conclusions

Consistent with AAP/CSMF reported data, the majority of
injuries in our series were orthopedic in nature. However,
in our series, 91% were fractures as opposed to less than
50% fractures across all age groups in NEISS data. This may
be a reflection of both the type of patient presenting and
transferring to a tertiary urban center as opposed to pooled
multi-center data as well as bias due to 68% of patients
(204/299) being enrolled through the orthopaedic clinic.
Although we attempted to identify and enroll all patients

Table 4. Patient age compared to abbreviated injury scale

Table 5. Patient age compared to rate of procedures/surgery

Procedure/Surgery No procedure p value
_ 0-5 years 49% (62/126) 51% (64/126)
Patient age <6 years 0.68
6 years and older 47% (81/173) 53% (92/173)
) 0-10 years 49% (125/254) 51% (129/254)
Patient age <11 years 0.25
11 years and older ~ 40% (18/45) 60% (27/45)

N
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Table 6. Questionnaire-responses in bold

Mechanism of injury:

Fall from trampoline

Fall on trampoline

Air collision with another person
Dismounting from trampoline
Flip/Handstand on trampoline

Contact with frame/Spring

Unknown
Other

Place of injury:
Patient’s home
Friend’s home
Relative’s home
Sport Facility
Gymnasium
School
Playground
Other

Age

0-12 months

1-5 years

6-10 years

10-15 years
Trampoline size:
Circular diameter
<6 ft

6 ft-10 ft

11-16ft

>16 ft
Rectangle

8x8 ft

8x10ft

8x14 ft

8x16 ft

9Ix16ft

11x14 ft

14x16 ft

Other

What is the height of the trampoline?
<2 ft

2 ft-4 ft

>4 ft

Injury from high platform jump on to the trampoline (i.e. Jump from roof on to the trampoline)

Landed upon from another person on the trampoline

At what age did you allow your child on a trampoline for the first time?

19.1% (57/299)
36.5% (109/299)
6% (18/299)

4% (12/299)

9% (27/299)
2.7% (8/299)
1.7% (5/299)
11.7% (35/299)
0.3% (1/299)
0.9% (27/299)

44.8% (134/299)
34.5% (103/299)
18.7% (56/299)
0.3% (1/299)
0.7% (2/299)
0.3% (1/299)
0% (0/299)
0.7% (2/299)

1% (3/299)
73% (217/299)
23% (68/299)
4% (11/299)

4% (12/299)
32% (97/299)
47% (141/299)
11% (34/299)

0.4% (1/299)
0.4% (1/299)
(1/299)

0.4% (1/299)
0.4% (1/299)
(3/299)

1.1% (3/299)
1.3% (4/299)

2.3% (7/299)
96% (288/299)
1.3% (4/299)
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When did you buy your trampoline?
<1 month

1-6 months

6 months - 1 year

1-5 years

5-10 years

>10 years

Do not own a trampoline

How often do you check for repairs?
Every day

More than once a week

Once a week

Once a month

Once a year

Never

Do not own a trampoline

How often is your trampoline used?
Everyday

3 times per week

Once a week

Once a month

Once per year

Do not own a trampoline

What is the average time spent per use?
<30 minutes

30 min-1 hr

1-3 hours

>3 hours

Do not own a trampoline

How long was your child on the trampoline before they sustained an injury?
<15 min

15-30 min

30-60 min

1-2 hours

>2 hours

Unknown

What was the number of children on the trampoline when your child was injured?

# Children
1

2

3

4

5

6-12

Unknown

3% (9/299)
8.4% (25/299)
6.7% (20/299)
29% (86/299)
3.3% (10/299)
0% (0/299)
49.8% (149/299)

4.7% (14/299)
14.7% (44/299)
0% (0/299)

9% (27/299)

1% (3/299)

21% (62/299)
49.8% (149/299)

20.1% (60/299)
13.7% (41/299)
13.7% (41/299)
2.7% (8/299)
0% (0/299)
49.8% (149/299)

15.7% (47/299)
25.7% (77/299)
7.7% (23/299)
1% (3/299)
49.8% (149/299)

50.7% (152/299)
29.4% (88/299)
11.7% (35/299)
5.3% (16/299)
2.4% (7/299)
0.4% (1/299)

14.1% (42/299)
23.6% (70/299)
28% (83/299)
15% (44/299)
11% (33/299)
8% (25/299)
0.7% (2/299)

Was a high risk maneuver attempted when your child was injured?

Yes

23.4% (70/299)

No

76.6% (229/299)
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Where is the trampoline located?
Middle of backyard

Close to house

Close to fence

Close to pool

Close to swing set

Other

What surface is under the trampoline?
Concrete

Grass

Dirt

Gravel

Rubber

Other

Unknown

Netting

Padding

Spring covers

Unknown

None

Was your child wearing any protective gear?

Yes

No

Was there adult supervision when your child was hurt?
Yes

No

Has your child had previous injuries on a trampoline?
No

If yes,

Contusions

Lacerations

Abdominal

Head injuries

Broken bone, fracture

Sprains/Strains

Spine injuries

Other

Has anyone else in your family had a trampoline injury?
Yes

No

Were you aware of the dangers of a trampoline?

Yes

No

Will you continue to allow your children to participate on a trampoline?
Yes

No

Maybe

Does the trampoline have protective gear? (Numbers do not equal 299 due to multiple answers selected)

66.7% (200/299)
16.7% (50/299)
12% (36/299)
0.3% (1/299)
0.7% (2/299)
3.4% (10/299)

1% (3/299)
86% (257/299)
11.7% (35/299)
0.3% (1/299)
0.3% (1/299)
0.33% (1/299)
0.3% (1/299)

34.8% (104/299)
39.1% (11/299)
29.4% (88/299)
1% (3/299)
44.5% (133/299)

0% (0/299)
100% (299/299)

72% (214/299)
28% (85/299)

95.3% (285/299)
4.7% (14/299)
0% (0/14)

14% (2/14)

0% (0/14)

0% (0/14)

50% (7/14)
35.7% (5/14)
0% (0/14)

0% (0/14)

13% (40/299)
87% (259/299)

83% (248/299)
17% (51/299)

31.4% (94/299)
57.2% (171/299)
11.4% (34/299)
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presenting to our ED with trampoline use as mechanism of
injury, the majority of patients were identified through our
orthopaedic fracture clinic, skewing the types of injuries
seen in this cohort. However, our results are consistent with
that of the study by Eberl et al.13 which found that 40% of
injuries were severe (defined in that series as any fracture or
ligament rupture). Furthermore, the authors found that use of
a trampoline was associated with a significant risk of bodily
harm at any age.'3

The preponderance of injuries in the spring season might be
attributed to milder weather in our geographic location; in our
area, summer temperatures commonly exceed 38° Celsius for
multiple months, leading to heat advisories from the National
Weather Service that limits outdoor play. Colder weather in
the winter also discourages children from playing outdoors,
and may limit trampoline use during winter months.

The NEISS data and the AAP/CSMF policy suggest that
children younger than 6 years of age are at a possible risk
for higher severity injuries (defined as fractures as opposed
to soft tissue). While our series showed this age group to
be a significant percentage of overall injured children (42%

(126/299) of the injuries occurred in patients less than 6
years of age), when using an injury severity score as a more
definitive measure of severity, we found that patient age
less than 10 years was significant for more severe injury as
measured by the AIS (p<=0.045). The stated risk factors of
no adult supervision, absence of safety equipment, and flip
maneuvers were not found to be associated with increased
severity of injury in this study. Interestingly, while the majority
of injuries occurred with multiple jumpers, the presence of a
lesser number of children was associated with higher injury
severity as measured by AIS. While surprising, almost half of
the children who were the sole jumper on the trampoline
were injured while performing a high risk maneuver such as
a backflip or other gymnastic maneuver. It may be postulated
that children who are on the trampoline by themselves
may feel emboldened to perform riskier maneuvers than
those children who are jumping with multiple jumpers, or
that jumpers of higher skill level jump alone and may more
commonly attempt high-risk maneuvers.

With regards to AAP/CMSF safety recommendations, the
most significant possible reduction in injury could have been

Table 7. Relationship between abbreviated injury scale and risk factors (*Numbers do not all add to 299 due to missing

responses)

- Yes 50% (107/214)
Adult supervision
No 52% (44/84)
. ) Yes 51% (84/164)
Protective safety devices
No 49% (65/132)
o Yes 51% (36/70)
High risk maneuver
No 51% (116/229)
<2 feet 14% (1/7)
Trampoline height 2-4 feet 52% (149/288)
>4 feet 50% (2/4)

Mean number of children on trampoline
(standard dev)

Mean total weight of all children on trampoline,
estimated by family (kg) (standard dev)

3.45 (+1.94)

92.15 (+48.7)

Mean patient BMI (standard deviation) 18.3 (x4.4)
, <1 year 56% (30/54)
Years trampoline owned
>1 year 45% (43/96)
) L Yes 54% (7/13)
Prior trampoline injury
No 51% (145/286)
Family member with prior Yes 45% (18/40)
trampoline injury No 52% (134/259)
<6 58% (7/12)
Trampoline size, diameter (ft) 6-10 56% (55/98)
>10 48% (86/180)

AIS: Abbreviated injury scale, BMI: Body mass index

AIS Mild/Moderate

AIS Severe/Serious p value
50% (107/214

6 (107/214) 0.71
48% (40/84)
49% (80/164

6 (80/164) 0.74
51% (67/132)
48% (34/70

b(34/70) 0.91
49% (113/229)
86% (6/7) 0.15
48% (139/288) '
50% (2/4)
2.99 (+1.64) 0.03
87.17 (+54.4) 0.46
17.8 (+4.3) 0.30
44% (24/54

0 (24/54) 0.34
55% (53/96)
46% (6/13

(6/13) 59
49% (141/286)
55% (22/40

b (22/40) 0.43
48% (125/259)
42% (5/12)
44% (43/98) 0.36
52% (94/180)
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seen by following the recommendation for solo use. 86% of
injuries in our study occurred with more than one child on
the trampoline. This number is identical with the report by
Rattya and Serlo'4 that also documented multiple jumpers
in 86% of cases (57/76 patients). However, over half of our
families reported safety equipment present on trampolines
(55%), and the majority (77%) of injuries occurred in non-
flipping activities-suggesting that reduction in injury incidence
may not be as significant by increasing compliance with these
recommendations. Finally, with regards to adult supervision,
72% of injuries were reported to occur when adult
supervision was present. This finding seems to contradict the
recommendation that adult supervision is an important safety
measure. As injuries can occur in an instant, it is unlikely that
an adult watching a child on a trampoline can act quickly
enough to prevent an impending injury.

Responses surrounding parental awareness and behavior
provide some possible insight for future injury prevention
and safety campaigns. The vast majority (83%) of parents
reported that they were aware of the dangers associated
with trampolining prior to their child’s injury. As a result of
this event, over half (57%) stated that they would not allow
their child on a trampoline in the future. While that may be
expected in some parents, the survey also supplied some data
that may suggest repeated use and possible repeated unsafe
behavior can be expected-17% of respondents reported that
the same child or another family member had been previously
injured on a trampoline. As most parents report prior
knowledge of safety risks and there was significant incidence
of repeat injury, a more bold, concise, and direct messaging
campaign may be required.

Limitations to this study include sample bias, as these are
patients who present to a tertiary level | center, and this
study may exclude lesser injuries that did not present to a
tertiary referral center. In addition, self-reported data may
not be accurate with respect to true injury circumstances
and safety equipment, and some parents did not know the
exact circumstance of their child’s injury. Our study population
is biased for orthopaedic injuries, as 68% of our patients
were identified through the orthopaedic clinic, with 91% of
patients sustaining fractures. Recent NEISS data report a 29%
fracture rate, and therefore our cohort may not be applicable
to a population evaluated in other settings.14

This study is consistent with the epidemiologic study done by
Smith and Shields in 1998 that called for the abandonment of
trampoline use as a backyard activity.1> Our findings support a
policy banning trampoline use in the home setting, as almost
all of our injuries occurred during home trampoline use.
Trampoline manufacturers targeting family consumers extol
the virtues of their safety designs, which are in line with AAP

recommendations, yet these safety devices did not decrease
severity of injury in this study.

In consideration of AAP/CSMF guidelines, the large majority
of injuries occurred with multiple users jumping. Additionally,
more than 70% of injuries occurred in the setting of parental
supervision. However, adult supervision, use of safety devices,
avoidance of high-risk maneuvers, and higher number and
size of participants were not associated with less severe
injuries.

In order to focus on public awareness and safety campaigns, a
more concise message targeting the concept of solo use only
as well as the increased risk in children less than 10 years of
age may be useful to reduce overall injury incidence. However,
our data suggest that repeated use of the trampoline and
unsafe behavior can be expected despite warnings, as 17%
of respondents reported a previous trampoline injury in the
same child or a family member, and 83% affirmed that they
were aware of the dangers associated with trampolines prior
to the injury. Children are at risk for serious injuries when
participating in trampoline recreation regardless of age.
Ultimately, our results demonstrate that, despite following
AAP recommended guidelines, there is no such concept as
“safe trampolining” at home, and severe injuries occur despite
the best vigilance of parents.
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Abstract

Introduction: Severe traumatic brain injury (TBI) is associated with
brain death. The overall incidence of pediatric brain death, especially
in severe TBI is not known in Turkey. We aimed to investigate the
rate of brain death determinations and organ donations in our
tertiary pediatric intensive care unit (PICU), and to report the data
on demographic pattern and supplementary descriptive data on the
brain death declarations.

Methods: We retrospectively evaluated all children who were
declared brain-dead in our tertiary PICU between March 2012 and
December 2014. Pertinent data was obtained from hospital medical
records (electronic and chart) and brain death database of the unit.
Results: Out of 889 patients, 63 were admitted to the PICU due
to trauma in general and 33 had severe TBI. There were 10 brain
death declarations, and only 3 were in critically ill children due to
non-traumatic causes. The crude incidence of brain death was 1.1%
in our patient population. 70% of brain death declarations were
due to severe TBI. The mean age and weight of the patients, who
were declared brain dead, were 7.2 (£3.2) years and 25.7 (+9.6)
kilograms, respectively. In 13 patients, who died due to severe TBI,
brain death was the most common mode of death (53%). Two
patients became organ donors (20%).

Conclusion: Brain death is a common mode of death after severe
TBI, more frequent than non-trauma cases admitted to our PICU.
Awareness of the incidence and etiology may contribute to timely
diagnosis and declarations, and increased organ donation.
Keywords: Traumatic brain injury, brain death, organ donation,
pediatric intensive care

Amac: Ulkemizde cocuk yogun bakim tnitelerinde (CYBU) travmatik
beyin hasart (TBH) sonrasi beyin olimi sikhigi bilinmemektedir.
Amacmiz CYBU'miizde beyin 8limii ve organ bagisi oranlarimizi
saptamak, beyin 6limU gerceklesen hastalarin demografik, etiyolojik
ve tanimlayici ek bilgilerini paylasmaktir.

Yontemler: Mart 2012 ve Aralik 2014 tarihleri arasinda Uglnci
basamak CYBU’de saptanan tiim beyin 6liimi olgulari beyin élimii
veritabanimizdan, bu tarihler arasi yatirilan tim hasta sayisi ve yatis
etiyolojisi tibbi (elektronik ve dosya) kayitlardan elde edildi.
Bulgular: CYBU'ye vyatirlan 889 hastadan 63 tanesi travma
nedeniyle yatmis olup 33 tanesinde adir TBH mevcuttu. Beyin
6lUmU 10 ¢ocukta saptanmisti. Kaba beyin 6limu orani %1,1 olarak
hesaplandi. Beyin 6limi saptanan hastalarin %70'inde agdir TBH
mevcuttu. Bu hastalarin ortalama yas ve agirliklart 7,2 (£3,2) yil ve
25,7 (£9,6) kilogram idi. Agir TBH olan hastalarda 6limun en sik
nedenini beyin éliminin gerceklesmesi olusturuyordu (%53). iki
hasta organ vericisi oldu (%20).

Sonug: CYBU'miizde beyin &limi olgularinin cogunu agir TBH
olanlar olusturmaktadir. CYBU beyin &limi olgularinin insidansi
ve etiyolojilerinin bilinmesinin farkindaligi arttirarak beyin 6limu
tanisini hizlandiracagini, organ bagis oranlarina katki saglayacagini
dustinmekteyiz.

Anahtar Kelimeler: Travmatik beyin hasari, beyin 6limi, organ
bagisi, cocuk yogun bakim Unitesi

Address for Correspondence/Yazisma Adresi: Niliifer Yalindag Oztiirk MD, Marmara University Faculty of Medicine, Department of Pediatric Intensive Care, istanbul, Turkey
Phone: +90 216 625 45 45 (2929-7512) E-mail: nyalindag@yahoo.com
Received/Gelis Tarihi: 30.11.2015 Accepted/Kabul Tarihi: 22.01.2016

1



Yalindag Oztiirk et al.
Brain Death in Children

CAYD 2016;3:11-4

Introduction

In developed countries, traumatic brain injuries (TBI) are the
leading cause of death in children over 1 year of age, and
acute brain injuries are the most common cause of brain
death in pediatrics.1-3 Although TBI-related mortality data for
Turkey is not clear, national statistics for 2013 show that the
rate of mortality due to “ortality due tofor Turkey is not was
around 9%, which makes this category the most common
reason for death in children aged 0-14 years (available at:
http://www.tuik.gov.tr/PreTablo.do?alt_id=1083#. Accessed
February 21, 2015). This etiology ranks as the 5th cause in
adults after cardiovascular, neoplastic, respiratory diseases,
and endocrine-metabolic problems.

Brain death, defined as irreversible cessation of all functions
of the brain, including brain stem, is valid for medicolegal
determination of death. The 1987 guidelines for determination
of pediatric brain death has been recently updated.4 Despite
its acceptance as a legal mode of death in Turkey since 1979
(Law number 2238; Law related to organ and tissue removal,
preservation and transplantation), the progress in awareness
and declaration of brain death has been slow and difficult in
pediatric population.

In developed countries, the prevalence of brain death in
children is 1-2%.5 The prevalence of pediatric brain death,
specifically due to severe TBI, is not known in Turkey. There
are only case reports of pediatric brain death in our literature,
and this information is important for planning nationwide
preventative measures, optimizing and comparing current
care in critical care units, and finally, estimation of potential
organ donors for children in need.6.7 We aimed to report an
analysis of the prevalence and relevant data in our brain dead
patients.

Materials and Methods

The study was designed as a retrospective, single-center
descriptive study. We evaluated all children who were
declared brain dead in our tertiary pediatric intensive care
unit (PICU) between March 2012 and December 2014.
Critically ill medical and surgical patients are admitted to
the 14-bed PICU at Marmara University Pendik Training and
Research Hospital. Pertinent data was obtained from medical
records and institutional database for brain death and organ
donation. The total number of admitted patients during
the investigation period was available from medical records
and quality improvement database of the hospital. Patient
demographics, possible causes of brain death, mechanism
of injury, if any, time to declaration of brain death after first
examination, the use of confirmatory tests for absence of
brain perfusion, and donation status were described.

The SPSS version 15.0 was used for statistical analysis.
Descriptive data was presented as mean + standard deviations
for normally distributed data, and as median (IQR, interquartile
range) for skewed (not normally distributed) data.

Results

Out of 889 PICU admissions, 63 were related to trauma in
general, of which 33 were due to severe TBI (Glasgow coma
score =8). Within the study period, there were 10 brain
death declarations; 7 were due to trauma and 3 were due
to non-trauma-related causes. The crude rate of brain death
was 1.1% in our patient population. 70% of brain death
declarations were due to severe TBI. Patient demographics
and supplementary data are given in Table 1. The mean age
and weight of the patients who were declared brain dead
were 7.2+3 years (range: 2-12) and 25.7+9.6 kilograms

Table 1. Demographic and descriptive supplementary data of brain death patients

Patient Age (yrs) Sex Mechanism of injury GCS Initial BDE day Confirmatory test Days to declaration  Donor
1 6 F MVPA 3 4 TCD 1 No

2 7 M MVPA 3 1 TCD 1 No

3 12 M Assault (Gun shot) 3 5 TCD 1 No

4 2 M Fall 6 2 TCD 3 No

5 9 F MVPA 7 4 TCD 4 Yes

6 8 M MVPA 7 9 TCD 5 No

7 12 F Fall 3 2 CTA 20 Yes

8 7 F Post CPR Lymphoma 3 1 TCD 26 No

S 4 M SAH 3 6 TCD 3 No

10 5 M Post CPR 3 3 TCD 1 No

Post fossa tumor

MVPA: Motor vehicle pedestrian accidents, M: Male, F: Female, CPR: Cardiopulmonary resussitation, SAH: Subarachnoid hemorrhage, GCS: Glasgow coma score, BDE: Brain death
examination, TCD: Transcranial doppler, CTA: Computed tomography angiography

12



CAYD 2016;3:11-4

Yalindag Oztiirk et al.
Brain Death in Children

(range: 11-53), respectively. The majority of subjects were
male (n=6, 60%). The median time after the initial brain
death examination and time to declaration was 3 days (1-4.7).
All patients had apnea tests. Absence of cerebral perfusion
was confirmed by transcranial Doppler ultrasonography
(TCD) except in one patient in whom contrast-enhanced
cranial tomographic angiography was performed. Among the
patients who underwent TCD, only one patient needed serial
3 TCD or confirmation of brain death, the remaining majority
underwent 1 TCD. Brain death was the most common mode
of death in 13 patients who died due to severe TBI (53%).

In addition, 3 patients with severe TBI had fulfilled the clinical
brain death criteria, but the ancillary tests showed positive
cerebral blood flow which prevented declaration of brain
death. These patients died subsequently from hemodynamic
failure during the evaluation process. Within the study period,
there were 3 declarations in critically ill non-trauma patients.
All were admitted post arrest, 2 of them had malignancies
and 1 subarachnoid hemorrhage (Table 1). The incidence of
brain death declarations for severe TBI was higher than that
of non-trauma patients admitted to the PICU (7/889=0.8%
and 3/889=0.3%, respectively). Two patients became organ
donors (20%). From two donors, four kidneys, two livers, one
heart and one cornea were transplanted successfully. There
were no donors among patients without trauma. The reasons
for refusal of donation were mainly related to faith and
cultural beliefs expressed as tural beliefs expressed as rhage
(Tableluation process. Within the study periodudy pernts died
subsequently from hemodyeaders or members of the family.
One of the donations was inspired by an organ donation from
a brain death donor in one of the television series at that time.
The other donation was approved by the religious leader of
the familyand cult.

Discussion

Despite being a retrospective and a single-center study, we
assume that our results may be valid for representation
of a Turkish tertiary PICU. Turkish law for organ and tissue
donation has passed more than 35 years ago, but there is
still very limited data about the incidence of brain death in
Turkish intensive care units (ICUs). Here, we reported an
incidence rate of 1.1% in our combined medico-surgical PICU
in a university setting. To our knowledge, this report is likely
to be the first regarding the pediatric critical care population
in Turkey. In the adult ICU settings, the reported incidence is
2.7%.8 Our observed brain death rate seems to be similar to
the pediatric literature.>

Our study revealed that brain death was more common in
severe TBI patients admitted to PICU compared to other
critically ill children without a history of trauma (0.8% vs.

0.3%). In our patient population, 70% of brain deaths occurred
after trauma, whereas in adult ICUs, trauma was responsible
from 23-48% of all brain deaths in Turkey.8-11 Only one study
from an adult ICU reported trauma to be as high as 67% in
their brain dead population. In this retrospective study, 10 of
the 40 patients (25%) were children.12

The solid organs donated and successfully transplanted
were kidneys, livers and a heart from our unit. Liver and
kidney transplants are common in Turkey; despite Turkey's
leading status in living donor transplantation, the cadaveric
transplant rates remain low.13 2013 data reveals that living
versus cadaveric donors per million population was 46.64 and
5.05, respectively (International Registry in Organ Donation
and transplantation data). According to the Ministry of
Health records, the number of patients waiting for an organ
transplant as of the end of 2014 were 445 for kidney, 155
for liver, 33 for heart, and 3 for heart and lung. Last year, only
31% of kidney (67/217) and 21% of liver transplants (46/217)
were cadaveric (Data inquiry from the Turkish Ministry of
Health, Directorate General for Health Services, Department
of Organ and Tissue Donation and Dialysis). Due to the
unmatched needs of patients with end-stage organ failures,
there have been substantial efforts to improve the status of
cadaveric donations. “Technical Assistance for Alignment in
Organ Donation Project” is an ongoing, vigorous project to
improve donation rates with public awareness and training of
the medical personnel involved in the decision and donation
process (www.organdonationproject.com). The results of this
project may be seen in the near future.

Conclusion

We conclude that patients with severe TBI are the most
likely candidates for brain death declaration and donation
of suitable organs for children in need. The donation rates
may increase with carefully planned public educational
broadcasting campaigns, including social media, television
series and shows with high ratings addressing sensitive
parental concerns by medical, spiritual and religious leaders.
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Abstract

Introduction: Timely and accurate medical interventions in
emergency departments save lives while a minimal delay may cause
irreversible. The aim of this study was to define the appropriateness
of the emergency departments at the hospitals in the Western
Black Sea region for pediatric patients and to identify the number
of personnel and the level of knowledge, and to determine the
insufficiency of medicine and technical equipment.

Methods: A questionnaire consisting of 37 questions which
evaluated the number of personnel working, the number of pediatric
patients examined in the emergency department, architectural
design of the emergency department, radiological facilities, triage
conditions, interventions that can be performed, courses received,
medicine, and equipment for resuscitation, was distributed to the
physicians and nurses/medical operators in charge, working in the
emergency departments at 20 public and private hospitals that were
in operation at the time of the study.

Results: In 80% of the hospitals included in the survey, pediatric
patients that could be treated in outpatient clinics constituted more
than 50% of the emergency admissions. Overnight pediatrician
coverage was present in only 5 out of 20 hospitals; general
practitioners were on duty at the remaining hospitals.

Conclusion: Ambulance personnel can receive medical support from
the closest hospital to stabilize the patient when there is a pediatric
patient transport at risk. Therefore, all personnel in emergency
departments should receive periodic pediatric emergency training.
Keywords: Pediatric emergency departments, personnel number,
radiologic equipments, emergency equipments and medication

Amag: Acil servislerde, dodru ve zamaninda yapilan tibbi mtdahale
hayat kurtarmakta, en kiiclk gecikme ise geri dontsi mimkin
olmayan sonuclara yol agabilmektedir. Bu calismada Bati Karadeniz
bolgesinde yer alan hastane acil servislerinin ¢ocuk hastalara
uygunlugunun, personel sayilarinin, bilgi, ilag ve teknik donanim
eksikliklerinin belirlenmesi amaclanmistir.

Yontemler: Calismanin yapildigr tarihte yer alan 20 adet kamu ve
Ozel hastane acil servislerinde ¢alisan sorumlu hekim, hemsire veya
saglik memurlarina anket formlar yoneltildi. Ankete katilanlara,
calisan personel sayisi, acilde bakilan cocuk hasta sayisi, acil servis
mimarisi, radyolojik agidan imkanlari, triyaj durumlari, yapilabilen
girisimler, alinan kurslar ve egitimler, resisitasyon ilag ve ekipmanlari
ile ilgili toplam 37 soru yoneltildi.

Bulgular: Ankete katilan hastanelerin %80'inde poliklinik sartlarinda
islemleri yapilabilecek c¢ocuk hastalar tim acil bagvurularinin
%50'sinden fazlasini olusturmaktaydi. Yirmi hastanenin sadece 5
tanesinde gece cocuk doktoru mevcuttu, geri kalan hastanelerde
pratisyen hekimler gérev yapmaktayd.

Sonug: Ambulanslar tasidiklar cocuk hasta eger bir risk altinda
ise stabilizasyon icin en yakin hastanedeki acil servisten yardim
alabilmektedirler, bunun icin acil servislerdeki tim personele periyodik
olarak ¢ocuk acil egitimi verilmelidir.

Anahtar Kelimeler: Cocuk acil servisleri, personel sayisi, radyolojik
donanim, acil ilaglar ve ekipmanlari
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Introduction

Timely and accurate medical interventions in emergency
departments save lives; on the other hand, a minimum
delay may cause irreversible.! Physical structure, availability
of equipment and supplies, radiological equipment and
adequacy of the working personnel in terms of number and
education are important factors for effective and efficient
emergency care. The number of patients who present to
emergency departments each year in Turkey is equal to the
population of the country.

Statistics have revealed that pediatric cases account for
about 30% of the emergency department presentations.2-5
Nevertheless, not all hospitals have equal capacity to serve
pediatric patients who have special requirements. Many
children receive treatment in emergency departments at
the public hospitals together with adult patients. Children
should be treated by experienced physicians equipped
with knowledge of pediatric emergency and in appropriate
conditions when their lives are at risk.2

This study is the first and only study aimed at defining the
suitability of the emergency departments at the hospitals in
the Western Black Sea region for pediatric patients and to
identify the number of personnel, level of knowledge (the
courses and training attended), and to determine insufficiency
of medicine and technical equipment.

Materials and Methods

Survey forms were distributed to the responsible physicians
and nurses/medical operators working in the emergency
departments at 20 (14 public and 6 private) hospitals
located in the Western Black Sea region. The questionnaire
consisted of 37 questions including the number of personnel
working (pediatrician, practitioner, nurse and allied health
personnel), number of pediatric patients examined (day
time: 8.00 AM to 5.00 PM and night time: 5.00 PM to 8.00
AM), architectural design of the emergency department
(resuscitation room, examination room and isolation rooms,
etc.), radiological facilities, triage conditions and methods,
interventions that can be performed, courses and training
received (neonatal resuscitation or advanced pediatric life
support courses, etc.), and status of emergency medicine
and equipment. Survey forms were completed by the
investigator during a face-to-face interview. Workload of
personnel status is defined as number of patients per a
health personnel. This study was approved by the Bulent
Ecevit Practice and Research Hospital Ethics Committee.
Data obtained were analyzed using the package for the
social sciences (SPSS, Inc., Chicago, USA) version 16.0 for
Windows. Percentage distribution and the Mann-Whitney
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U-test were used in the calculations. A p value of less than
0.05 was considered statically significant.

Six (30%) hospitals were private and 14 (70%) were public
hospitals. Children who were brought to the emergency
room were examined together with adults by the same
physician in 16 (89%) hospitals and were examined by a
separate physician in 4 (20%) hospitals. Two (10%) of these
four hospitals were children’s hospitals. The mean number of
patients examined in the emergency departments during the
night and day were 40.65+48.21 (7-140) and 29.35+27.41
(4-100), respectively. In 80% of the hospitals included in
the survey, pediatric patients with simple health problems
(uncomplicated respiratory infections, urinary tract infections,
etc.) that could be treated in outpatient clinics constituted
more than 50% of the emergency admissions.

The mean number of personnel (active and passive) dealing
with pediatric patients in the emergency departments in all
hospitals were 1.40+1.35 (0-5) for pediatricians, 4.95+4.73
(0-23) for general practitioners, 11.80+10.49 (2-49) for
nurses, and 4.90+5.13 (0-24) for allied health personnel.
Overnight pediatrician coverage was present in only 5 out
of 20 hospitals; general practitioners were on duty at the
remaining hospitals. More than one general practitioner was
present in large public hospitals that received a large number
of patients.

No significant differences were found in the mean number
of personnel (pediatrician, general practitioner, nurse and
allied health personnel) working during the day and at night
between public and private hospitals and between hospitals
with and without separate pediatric emergency departments
(PED). When the hospitals were evaluated in terms of
workload of the personnel, no significant differences were
found between public and private hospitals, while there was a
significant difference in workload of the general practitioners
working at nights between hospitals with and without PED
(p=0.048) (Table 1).

In the emergency departments where the survey was
conducted, 54.17% of pediatricians, 7.07% of general
practitioners, 1.20% of nurses, and 2.04% of allied health
personnel were observed to receive training on advanced life
support for children. No significant differences were found
between the public and private hospitals in the training status
of the personnel. On the other hand, there was a significant
difference in the training status of the nurses between the
hospitals with and without PED (p=0.040).

Triage process was applied in 55% (n=11) of all the hospitals.
It was performed by a nurse or a paramedic in 30% of triage-
applied hospitals. None of the centers used special scales. The
severity and degree of emergency were determined according
to general appearance or vital signs of the patients.
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When the interventional procedures performed in the last
six months were evaluated, a significant difference in the
number of intubation was found in favor of public hospitals
(p=0.020) (Table 2).

On the other hand, when the hospitals were evaluated
in terms of invasive interventions, it was remarkable that
invasive interventions were never performed in private
hospitals, while they were performed in a very few cases in
public hospitals. When necessary, intubation was performed
by an anesthesiology specialist in 50% of the cases, an
anesthesia technician in 15%, or a general practitioner,
emergency medicine specialist physician, and pediatrician,
each in 10% of the cases in descending order of frequency.
A significant difference was found between the hospitals
where children were examined by seperate physicians for the
procedures, such as lumbar puncture (LP) and intraosseous
catheter placement. Scheme, patient records, and documents
demonstrating appropriate protocols and approach for
pediatric patients were present in only 30% of the hospitals.
Appropriate brochures were present in 75% of the hospitals
with PED, which was statistically significant (p=0.032).

The emergency departments at the hospitals included in the
study were evaluated for architectural design. The mean number
of rooms, beds, and stretchers were 3.15+1.58 (1-6), 7.95+5.69
(0-22), and 4.05+4.19 (0-17), respectively. Patient examination
rooms, waiting rooms and a general observation room were
present in all the hospitals included in the survey. In addition,
there were critical care rooms, and separate trauma and isolation/

decontamination rooms in 35%, 25%, and 10% of the hospitals,
respectively. A significant difference in favor of public hospitals
was found in the localization of 112 station units (p=0.036) and
separate nurse resting room (p=0.005) when the public and
private hospitals were compared in terms of architectural design.

Availability of radiological equipment, such as ultrasonography
(USG), computed tomography (CT), magnetic resonance
imaging (MRI), and direct X-ray graphy as well as 24-hour
access to these equipment were also evaluated (Table 3).
A significant difference was found in the availability of CT
in favor of public hospitals (p=0.028). For 24-hour access to
MRI, a significant difference was observed in favor of public
hospitals (p=0.014). Availability of radiological equipment and
access to these equipment were similar between the hospitals
with and without PED. Limited access to USG at night was
remarkable in private hospitals. 24-hour access to USG was
possible in only 4 out of 20 hospitals and none of those
hospitals were private hospitals.

When the equipment in emergency departments were
evaluated, otoscope, urine bag, glucometer, electrocardiogram
equipment, O, mask (small size), and defibrillator were present
in all emergency services of all hospitals. Radiant heaters were
not present in any of the emergency departments. Bilevel
positive airway pressure equipment, LP set, Magill forceps,
and cricothyrotomy sets were not detected in any private
hospitals. Twelve of the emergency departments (60%) were
found to keep more than 50% of the necessary equipment
that should be present in an emergency department; while

Table 1. Workload status of the personnel working in public and private hospitals

Public
mean * SD (range)

Private
mean * SD (range)

Alliated personnel
(night time)

35.59+59.98 (0-170)

Alliated personnel
(day time)

15.45+£17.93 (0-60) 9.50+5.72 (4-20)

Workload status of the personnel (number of patients/personnel)

Pediatrician 20.36+47.82 (0-170) 6.67+16.32 (0-40)
(night time)

Pediatrician 23.89+26.69 (0-80)  6.17+7.44 (0-20)
(day time)

Practitioner 43.83+57.82 (0-170)  21.50+9.69 (15-40)
(night time)

Practitioner 31.93+31.82 (0-100)  15.17+13.95 (0-40)
(day time)

Nurse 20.92+26.57 (1-85) 10.97+3.43 (7.33-15)
(night time)

Nurse 10.62+10.37 (1-33) 7.27+6.98 (1.66-20)
(day time)

13.83%6.23 (7.50-22)

SD: Standard deviation, PED: Pediatric emergency department, Day time: 8.00 AM to 5.00 PM, Night time: 5.00 PM to 8.00 AM

P Without PED With PED P
Mean = SD (range) mean + SD (range)

0.680 31.67+28.43 (0-55) 84.00+76.86 (22-170)  0.275
0.185 21.15+18.48 (4-50) 40.00+35.62 (8-80) 0.321
0.729  30.82+41.17 (2-160) 84.00+76.86 (22-170)  0.048
0.591  23.00+25.79 (2-100) 49.33+37.16 (8-80) 0.234
0.535 12.46+13.19(1-53) 41.83+39.98 (7.33-85) 0.088
0.591 7.98+ 8.45 (1-33) 16.17+11.63 (2.67-30)  0.130
0.836  23.16+39.96 (2-160) 64.25+27.22 (5-170) 0.183
0.934  11.64+9.05 (4-33) 27.60+£74.15 (2.4-60) 0.454
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only 2 emergency departments (10%) kept more than 75% of
the required equipment.

Among the equipment for children, intubation tubes in all sizes
necessary for children were present in all hospitals, newborn
and infant balloon masks in 50%, bone marrow sets in 50%,
LP sets in 25%, and infusion pumps were present in 75% of
the hospitals with PED. In hospitals with PED, the presence of
aero-chambers (p=0.033), monitors (p=0.046), bone marrow
sets (p=0.004), pediatric Magill forceps (p=0.046), laryngeal
masks (p=0.029), cricothyrotomy sets (p=0.046), and infusion
pumps (p=0.032) were found to be significantly higher.

The hospitals included in the survey were evaluated in terms
of the medications that should be present in the emergency
departments. Atropine, lidocaine, and sodium bicarbonate
among resuscitation drugs; midazolam and diazepam among
anti-epileptics; diltiazem, captopril, aspirin, and dopamine
among cardiac drugs; metoclopramide among gastroenterology
drugs; H2 receptor antagonists; paracetamol and methimazole
among antipyretics; and 0.9% NaCl, 5-10% dextrose, and
active charcoal used in poisonings were present in all hospitals.
The emergency departments at 11 hospitals (55%) kept more
than 75% of the drugs that were required to be present in an
emergency department. When the public and private hospitals
were evaluated, glucagon was commonly present in private
hospitals (p=0.012), while the presence of rabies vaccine
(p=0.004), snake antiserum (p=0.004), and scorpion antiserum
(p=0.0001) were significantly more common in public hospitals.
In hospitals with PED, presence of succinylcholine (p=0.032),

ondansetron (p=0.049), protamine sulfate (p=0.049), and
ketamine (p=0.029) and in hospitals without PED, presence of

calcium gluconate and narcotic drugs (p=0.004) were found
to be significantly higher.

When the hospitals were evaluated generally in terms of
equipment and drugs together, there were no emergency services
that met all the conditions, however, there were 4 hospital
emergency departments (20%) that met 70% of the conditions
required. Two of these 4 hospitals were private hospitals.

Discussion

There has been a steady increase in the number of applications
to emergency departments in recent years. However, most
emergency departments have not been designed for children
and do not have the capacity to meet the special needs of
children. Most pediatric patients requiring emergency treatment
are examined at the same place with adult patients and by the
same physician. A great majority of those patients presenting
to emergency departments have been diagnosed to be simple
cases with no emergency conditions. One of the most important
reasons for this condition is that parents use emergency
departments for general health services and assess the diseases
of their children as severe. Non-emergency applications, such
as those mentioned above, increase the patient volume in
emergency departments and decrease the quality of medical
care. The rate of patients not requiring emergency medical
treatment has been evaluated in various studies performed in the
emergency departments in Turkey. This rate has been reported
to be 19.5% at YUzlncl Yil University Hospital, 32.2% at Dokuz
Eylll University Hospital, and 40.1% at Trabzon Slrmene State
Hospital.68 Similarly, in our study, pediatric patients whose
treatments could be performed in outpatient setting constituted

Table 2. Interventional procedures performed in pediatric patients in the emergency department

Interventional procedures within the last 6 months Public
n* (%)
Intubation 8 (57.1)
Defibrillation 3(21.4)
Lumbar puncture 1(7.1)
Intraosseous catheter placement 1(7.1)
Central catheter placement 2 (14.3)

PED: Pediatric emergency department, *The number of hospitals that attempt was made

Private p Without PED  With PED p

n* (%) n* (%) n* (%)

0 0.020 5(31.2) 3 (75) 0.119
0 0.231 2(12.5) 1(25) 0.542
0 0.513 0 1(25) 0.046
0 0.513 0 1(25) 0.046
0 0342  2(125) 0 0.468

Public (n=14) Private (n=6) p
UsG 12 (85.7%) 5 (83.3%) 0.894
cT 4 (28.6%) 5 (83.3%) 0.028
MRI 3(21.4%) 4 (66.7%) 0.058
Direct graphy 14 (100%) 5 (83.3%) 0.127

USG: Ultrasonography, CT: Computed tomography, MRI: Magnetic resonance imaging

Table 3. Comparison of radiological equipment and accessibility between the hospitals

Depending on whether the radiological equipment is present

Equipment based 24-hour access

Public Private p

4(28.6%) 0 (0%) 0.152
4(28.6%) 4(66.7%) 0.371
3(21.4%) 0 (0%) 0.014
14 (100%) 4 (66.7%) 0.094
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more than 50% of all the emergency admissions. With this
result, we believe that emergency departments have begun to
be used more frequently for simple cases.

The mostimportant factor for the success of pediatric emergency
care is trained manpower (physicians, nurses, etc.) in adequate
quantity. When the mean number of personnel responsible for
pediatric patients in the emergency departments of all hospitals
was evaluated, it was noted that pediatricians and general
practitioners were not present in some hospitals. Although
there was no significant difference between the hospitals
in respect to the work load of health personnel (number of
patients per personnel), the work load was found to be quite
high. We believe that the number of hospital staff members
should be rearranged according to the volume of the hospitals.

More than 80% of the mortalities in children are due to the
sudden development of conditions and, early diagnosis of high-
risk patients decreases morbidity and mortality.2 This, in turn,
demonstrates that experience and training of the personnel
working in PED are of great importance. The knowledge of
health personnel dealing with pediatric patients in emergency
departments regarding frequently changing issues, such as
resuscitation, and basic and advanced life support in children
should be updated. In a study performed in Malawi in 2006,
it was demonstrated that mortality rate among hospitalized
children under 5 years of age was decreased from 10-18%
to 5-8% through the efforts of personnel trained in pediatric
emergencies.’0 Only 57.14% of the pediatricians working
in the emergency departments at the hospitals included in
the survey participated in courses on advanced life support
in children, while this rate progressively decreased among
other health personnel. With this finding, it is suggested that
the number of trained physicians and other personnel should
rapidly be increased and periodical continuity of training
should be maintained in order to decrease morbidity and
mortality in children brought to the emergency services.

Emergency department personnel must develop his/her
skills in life-saving invasive interventions, in addition to
receiving further training. In the present study, it was seen
that interventional procedures were performed in very few
cases and in few centers. The most common intervention
performed was intubation which was more commonly done
by anesthesiologists. The reason for this might be the low
number of pediatricians and general practitioners, the high
work load of those personnel, and the inadequacy of their
training. The number of general practitioners working in
PED has known to gradually decrease, especially due to the
recently emerging family physician system.

Recently, triage has been demonstrated to be important since
patients are noted to use the emergency services with non-
emergent causes and, crowds put the safety of patients in

danger. The triage of a patient brought to an emergency
department should be performed by a trained nurse or
physician.11,12 Triage was reported to be performed in 55%
(n=11) of all the hospitals. It was performed by a nurse or a
paramedic in 30% of triage-applied hospitals.

Only 30% of the hospitals included in the study used
appropriate protocols and treatment schemes, patient
records, and documents for pediatric patients. Most of these
documents (75%) were present in the hospitals with PED.
Since children greatly vary in size and treatment schemes
according to weight, erroneous or high-dose drug applications
might occur (for example, mistakes in converting milligrams to
milliliters). This condition might cause a risk of death more
commonly in children compared to that in adults.3

Emergency departments at the hospitals in Turkey are
generally prepared to suit the needs of adult patients.
Considering that children are treated in the same emergency
departments, obtaining appropriate protocols and schemes
demonstrating necessary approaches as well as increasing
the number of those protocols and schemes are necessary in
order to decrease the rate of errors.

The architectural structure, radiological equipment, and
the availability of equipment and medicines, as well as the
number and training status of personnel are important factors
in achieving an efficient and effective work environment in
emergency departments. In a study performed in Turkey, it was
emphasized that emergency departments have to offer most
of the medical services provided in hospitals since they are the
centers at which non-emergency cases, as well as emergency
cases, are treated due to direct accessibility. Therefore, it was
stated in that study that emergency clinics of the hospitals should
be architecturally planned to provide health services for the stable
patient population as well.14 In our study, patient examination
rooms, waiting rooms, general observation rooms, and
intervention rooms were present in all the hospitals evaluated. In
addition, critical care rooms and separate trauma and isolation/
decontamination rooms were present in 35%, 25%, and 10%,
respectively. Radiological imaging units to expedite the diagnostic
stages were present in the emergency departments in 7.4% and
50% of public and private hospitals, respectively. Radiological
examinations were performed at radiology departments outside
the emergency services in the rest of the hospitals.

The availability of USG at night was limited in all hospitals.
The reason for this might be the fact that radiological
examinations such as CT were performed more frequently,
but CT was preferred over USG, since a radiologist is required
to perform USG.

Various lists have been published many times for the pediatric
equipment and medicine that are required to be present
in emergency departments. On the contrary, most of the
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pediatric departments have remained unprepared for pediatric
emergency cases. In a study from Canada, equipment for basic
pediatric resuscitation was detected to be highly inadequate
for a wide variety of reasons.3 In our study, there were 12
emergency departments (60%) keeping more than 50% of the
required equipment in an emergency department, while only
two emergency departments of the hospitals kept more than
75% of the required equipment. According to this finding, the
equipment intended to be used on both children and adults
was found to be inadequate at a high rate. When considering
this in addition to the scarcity of the number of interventional
procedures, it is difficult to decide whether this is due to the
unwillingness of the doctors to perform interventions, the
inadequacy of experience, or the scarcity of equipment due to
various causes, such as hospital debt. Medicines for resuscitation,
cardiac drugs, antipyretics, and most of the fluids were present
in all the hospitals included in the study. The number of hospital
emergency departments providing more than 75% of the
required medicine in an emergency department was 11 (55%).

There was no single hospital providing all the required
equipment and medicines that should be present in an
emergency department. This result, therefore, demonstrates
that deficiencies in emergency departments should be revised
to meet the requirements of both pediatric and adult patients.

Conclusion

It should be kept in mind that children are not just small adults,
and although pediatric patients are not accepted in all emergency
departments, there is always a risk to be obliged to provide
care to a child in critical condition. Therefore, all personnel in
emergency departments should receive periodical training in
pediatric emergency; a child-friendly environment should be
created in emergency departments; pediatric protocols should
be followed; appropriate pediatric equipment and supplies
should be provided in those departments and, those services
should be made more suitable for pediatric patients.
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Cocuk Yogun Bakim Unitesinde Takip Edilen Zehirlenme
Olgularinin Geriye Doniik Degerlendirilmesi

Retrospective Analysis of Poisoning Cases Our Followed in Pediatric Intensive Care Unit

Nazan Ulgen Tekerek, Adem Dursun, Basak Nur Akyildiz

Erciyes Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk Yo§un Bakim Bilim Dali, Kayseri, Tiirkiye

Amac: Zehirlenmeler cocuk yogun bakim Uniteleri ve hastane
yatislarinda énlenebilir morbidite ve mortalitenin dnemli bir kismini
olusturmakla beraber yodun bakim gerektiren zehirlenmeler
hakkinda bilgi sinirlidir. Bu calismada Erciyes Universitesi Tip Fakiiltesi
Cocuk Yogun Bakim Unitesi’'nde tedavi edilen zehirlenme olgularinin
degerlendiriimesi amaglanmistir.

Yontemler: 2009-2015 vyillari arasinda akut zehirlenme nedeniyle
yogun bakim Unitesine kabul edilen 186 hastanin kayitlari geriye
donik olarak incelendi.

Bulgular: Olgularin yas araligi 14 ay-17 yas arasinda degdismekteydi
ve kiz/erkek orani 1,6:1 idi. Zehirlenmelerin ¢cogunlugunun evde
(%87,6) ve oral yolla (%91,4) gerceklestigi belirlendi. Olgularin
%59,1'inin kaza ile, %28,5'inin &zkiyim amacl, ve %12,4'Gnln
onerilen tedavinin yanlis uygulanmasi sonucu zehirlendigi gézlendi.
Olgularin yaklagik Ugte ikisi (%60,2) ilag iliskili iken %39,8'i ilag
disi maddelerle gerceklesti. ilac iliskili zehirlenmelerde santral sinir
sistemi ilaglari (%27,6) en sik rastlanan ajan iken ilag disi etkenlerden
en cok korozif maddeler gdézlendi. Bu calismada mortalite orani
%>5,4 olarak bulundu. ila¢ disi maddelerle mortalite (%4,3) ilag iliskili
mortaliteden (%1,1) daha yuksekti.

Sonuc: Potansiyel toksinler, bunlarin  saklanma kosullari ve
evde guvenligi sadlayacak genel &nlemler konusunda toplumun
farkindaliginin arttinlmasi ile birlikte saglik politikalarinda, endistriyel
asamada ve dlzenlemeler yapilmasi gerekmektedir.

Anahtar Kelimeler: Zehirlenme, cocuk, yogun bakim

Abstract

Introduction: Although poisonings represent a significant number
of preventable causes of morbidity and mortality admissions to
hospital and pediatric intensive care unit, data about poisonings
requiring pediatric intensive care unit care level are limited. The aim
of this study was to evaluate poisoned patients who were treated
in the Pediatric Intensive Care Unit at Erciyes University Faculty of
Medicine.

Methods: The records of 186 patients admitted to the pediatric
intensive care unit due to acute poisoning between 2009 and 2015
were retrospectively evaluated.

Results: The poisoned patients were aged between 14 months-17
years and the female to male ratio was 1.6:1. Most poisonings
occurred at home (87.6%) via the oral route (91.4%). It was noted
that 59.1% of poisoning cases were accidental, whereas 28.5%
were suicidal and 12.4% were a result of a therapeutic error. Nearly
two-thirds (60.2%) of cases were drug-related, while 39.8% were
non-drug-related. Central nervous system drugs (27.6%) were the
most common agent in drug-related poisoning, however, corrosive
substances were the most common in nondrug-related poisoning.
The overall mortality rate in this study was 5.4%. Mortality from
non-drug poisoning (4.3%) was higher than from drug-related
causes (1.1%).

Conclusion: The results of this study emphasize the need for
regulations in industrial and health policies related to the aim of
increasing awareness of potential toxins, appropriate storage of
potential toxins, and general precautions to promote safety at home.
Keywords: Poisoning, children, intensive care
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Giris

Cocukluk caginda gorilen zehirlenmeler diinyada oldugu gibi
Ulkemizde de sik karsilasilan, acil servis ve hastane yatislarinda
onemli is yUkU olusturan saglk sorunlarindan biridir. 1952
yiinda Amerikan Pediyatri Akademisi'nin “Kazalari Onleme
Komitesi” raporunda cocuk kazalarinin yaklasik yarisinin
zehirlenmelere bagl oldugu ortaya koyulmustur. 1960'lardan
sonra bazi ilaglarin asir dozuna bagli zehirlenmeler ile evlerde
kullanilan kimyasal maddeler ve cevre atiklariyla gorilen
zehirlenmelerin her yil ¢ok sayida kisinin 6limdne neden
oldugu pek cok yayinda bildirilmistir? Bu olgularin yogun
bakim ihtiyaci ile ilgili veriler ise kisithdr.

Zehirlenme olgularinin  yaklasik Ggte ikisini cocukluk yas
grubu olusturmaktadir ki bununda %80'ini 5 yas altindaki
cocuklar olusturur. Gelismis Ulkelerde cocuk dlimlerinin %2'si,
gelismekte olan Ulkelerde %5’'den fazlasi zehirlenmelere
bagldir.2 Bolgesel farkliliklar gorilmekle birlikte, &zellikle
gelismekte olan (lkelerde zehirlenme olgularinda artis
gozlenmistir.3

Zehirlenme etkenleri cografi bolgeye, mevsimlere, toplumun
sosyo-klltlrel oOzelliklerine ve yas grubuna gore farkliliklar
gosterebilmektedir. Uygun korunma ve tedavi ydntemlerinin
gelistiriimesi,  saglk  personeli  egitimi ve toplumun
bilinclendiriimesi yaninda her boélgenin kendi epidemiyolojik
verilerini belirleyerek glincellemesi de gerekmektedir.

Bu calismada yogun bakim Unitemizde takip ettigimiz
zehirlenme olgularinin geriye dénlk olarak degerlendiriimesi
planlanmistir.

Materyal ve Metod

Erciyes Universitesi Tip Fakiltesi Cocuk Yodun Bakim
Unitesi'ne 01.01.2010-30.09.2015 tarihleri arasinda ¢ocuk acil
servisinden yatirilan 186 zehirlenme olgusu geriye donuk olarak
degerlendirildi. Hastanemizde ilk degerlendirmeleri cocuk acil
servisinde yapilarak yogun bakim ihtiyaci oldugu distindlen
hastalar (biling takibi, kardiyak disfonksiyon, organ yetmezIigi,
hemodinamik instabilite v.b.) cocuk yogun bakim uzmanina
danisilarak Unitemize kabul edildi. Hastalarin dosya bilgileri
yas, cinsiyet, basvurdugu ay, zehirlenme etkeni, karsilasma
yolu, hastaneye getirilene kadar gegen slre, zehirlenme
nedeni, uygulanan tedaviler ve prognozlari agisindan incelerek
degerlendirildi. Verilerin istatistiksel analizinde SPSS 22.0
paket programi kullanildi. Tanimlayici istatistiksel metodlarin
(ortalama, standart sapma, minimum, maksimum ) yani sira
gruplarin  karsilastirildi§r  analizlerde kategorik degiskenler
icin Ki-kare testi veya Fisher Exact testi, sayisal degiskenler
icin bagimsiz gruplarda t testi, varsayimlarin saglanamamasi
durumunda ise Mann Whitney-U testi kullanildi. Tim testlerde
istatistiksel nem dizeyi p<0,05 olarak alindi.
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Bulgular

Hastanemiz cocuk acil servisine 01.01.2010-30.09.2015
tarihleri arasinda 3.184 zehirlenme tanisi ile basvuran
olgudan 186'sI (%5,4) cocuk yogun bakim Unitesinde takip
edildi. Ayni tarihler icerisinde ¢ocuk yogun bakim Unitesinde
toplam 2.230 hasta takip edilirken zehirlenmeler bunun
%8,3'Un0u  olusturmaktaydi. Hastalarin ortalama pediatrik
mortalite riski Ill (PRISM) skoru 2,09 (0-49). YUz on bes hasta
kiz (%61,8), 71 hasta erkek (%38,2) olup ortalama yas 8,46
yastir (14 ay-17 yas). Yaslara gbre zehirlenme oranlarinin
dagilimi incelendiginde 0-5 yas (81 hasta %43,5) ve 12 yas
Ustl grupta (77 hasta %41,4) ylksek hasta sayisi gdzlenmistir
(Sekil 1).

Zehirlenme nedenleri incelendiginde 110 (%59,1) hasta kaza
ile, 53 (%28,5) hasta intihar amacli, 23 (%12,4) hasta terapotik
nedenler sonucu zehirlenmistir. Kaza ile zehirlenmelerde
ortalama yas 5,2 (14 ay-16 yas), intihar amaclilarda 14,5 (8-
17 yas) ve terapdtik nedenli olanlarda 6,7 (2-16 yas) olarak
saptandi. Sifirbes yas grubunda kaza ile zehirlenmeler,
12 yas Ustd grupta ise intihar amacgl zehirlenmeler daha
stk goruldd (p=0,001) (Sekil 2). Calismamizda zehirlenme
nedenlerinin cinsiyete gdre dagdilimi incelendiginde ise kizlar
daha cok intihar amacli (%41,7) erkekler ise ¢codunlukla kaza
ile (%73,2) zehirlendigi goérildi (p=0,008). intihar amacli
zehirlenen hastalarin %58,7'sinde hastaneye basvuru siresi
6 saat Uzerinde olup bu durum istatistiksel olarak anlamli
(p=0,031) bulundu (Tablo 1).

YUz on iki olgu (%60,2) ilaclarla, 74 olgu ise (%39,8) ila¢ disi
maddelerle zehirlenmistir.
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Kazaile ilag disi madde alan hastalarin yas ortalamasi 7 yas (18-
192 ay), kaza ile ilag alanlarin yas ortalamasi 3,2 yas (14-186
ay) idi p=0,001 bulundu. Bir-bes yas ve 12 yas Ustl grupta ilag
ve ilag disi madde ile zehirlenmelerde artis gdzlendi. Bununla
beraber 12 yas Ustl grupta kizlarda zehirlenme nedeni ilaclara
bagli iken erkeklerde daha ¢ok ila¢ disi maddelere bagl idi
(p=0,002). Kaza nedenli zehirlenmeler daha cok tek ilag ve
ilag disi maddelerle olurken intihar amacl olanlarda coklu
ilac alimi daha fazla idi (p=0,001). Zehirlenme etkenleri en
sik (%91,4) oral yolla alinirken, geri kalan %5,4 inhalasyon
yoluyla, %2,7 deri yoluyla, %0,5 rektal yolla alinmisti.

Zehirlenmeye neden olan maddeler incelendiginde ise ilk
sirada santral sinir sistemi ilaclari ve bu grup icinde de trisiklik
antidepresan ilaglar yer almaktaydi. Tek tek ilaclara gore
bakildiginda ise en sik parasetamoliin zehirlenmeye neden
oldugu saptandi (Tablo 2). Acil servise zehirlenme ile basvuran
olgularda en sik yogun bakim yatis nedeni bilin¢ bozuklugu
olup diger nedenler Tablo 3'te verilmistir Cocuk yogun
bakim servisinde zehirlenme olgularina uygulanan tedaviler
Tablo 4'te gorulmektedir. En sk uygulanan tedavi mide
yikama uygulamasidir. On iki hastaya ekstrakorporeal tedavi
uygulandi. Karbamazepin ve alkol ile zehirlenen 2 olguda
hemodiyaliz uygulanirken geri kalan 10 hastada (4 mantar,
4 kolsisin, 1 organafosfatli insektisit, 1 salisilat ile zehirlenme)
plazma exchange tedavisi yapildi.

GCocuk yogun bakima zehirlenme nedeniyle yatirilan olgularin
aylara ve mevsimlere gore dagdiimi incelendiginde en cok
zehirlenme haziran ayinda (%15,6) ve yaz (%35,5) mevsiminde

Tablo 1. Kaza ile ve intihar amacl zehirlenmelerin

karakteristik 6zellikleri.

Kaza intihar p
(n=110) (n=63)
Yas
0-5 yas (n) 75 0 0,001
5-12 yas (n) 20 3 0,001
12 yas Ustl (n) 12 60 0,001
Cinsiyet
Kiz (n) 58 48 0,008
Erkek (n) 52 15 0,008
Etken
ilag (n) 53 46 0,046
ilag disi madde (n) 57 17 0,01
Basvuru saati
<6 saat (n) 66 26 0,309
>6 saat (n) 44 37 0,031
Mevsim Yaz (43) ilkbahar (22) 0,402
Ay Haziran (17)  Haziran (10) 0,693
Alinis yolu Oral (97) Oral (61) 0,004

Tablo 2. Zehirlemeye neden olan maddeler

ilag n %
Santral sinir sistemi 63 27,6
ilaclar
Trisiklik antidepresanlar 16 7
SSRI 9 3,9
Diger antidepresanlar 4 1,7
Klanozepam 7 3,1
Diger antikonvilzan ilaglar 6 2,6
Karbamazepin 5 2,2
Valproik asit 4 1,7
Antipsikotikler 9 3,9
Psikostimulanlar 3 1,3
Antipretik ve 33 14,5
antiinflamatuvarlar
Parasetamol 22 9,6
Diger 6 2,6
Aspirin 5 2,2
Kardiyolojik ilaglar 17 7,5
Ca kanal blokerleri 5 2,2
Betablokerler 4 1,7
ACE inhibitorleri 4 1,7
Dilretikler 2 0,9
Antiaritmikler 2 0,9
Diger Kolsisin 12 5,3
GIS ilaglari, antiemetikler 6 2,6
Kas gevsetici ve 5 2,2
spazmolitikler
Antidiyabetikler 4 1,7
Demir 4 1,7
Hormon ve 3 1,3
hormonantagonistleri
Antihistaminikler 3 1,3
Vitaminler 2 0,9
Antibiyotikler 1 0,4
ilac disi
Koroziv maddeler 18 7,9
Besin 16 7
Organofosfatli insektisitler 15 6,6
Alkol 7 3,1
Karbonmonoksit 7 3,1
Fare zehiri 4 1.7
Diger 3 1,3
Hayvan isiriklari 2 0,9
Diger insektisitler 2 0,9
ACE: Ajiyotensin donustlrlct enzim, SSRI: Selektif serotonin gerialim inhibitérleri
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gorildli. Mevsimlere gore ilag ve ilag disi zehirlenme oranlari ve
nedenleri arasinda istatistiksel olarak anlamlr iliski saptanmadi.
Acil servise basvuran zehirlenme olgularinin sayisi yillara gore
402-624 hasta araliginda degismekteydi ve son iki yilda acil
servisten yogun bakima yatirima oranlarinda artis gozlendi
(Sekil 3).

Zehirlenmelerin %87,6'sinin evde gerceklestigi gdzlenirken bu
durumun hem ilag hem de ila¢ disi maddelerde yiksek oranda
oldugu saptandi. Yodun bakima yatirilan olgularin %65,1’i
merkezimize Kayseri ili ve ilcelerinden basvurdugu tespit edildi.

Zehirlenme nedeniyle kabul edilen hastalarin %94,6'si (176
hasta) taburcu olurken 10 hasta kaybedildi (%5,4). Ortalama
yogun bakim yatis gtini 1,5 gin (1-19 gln) olup ortalama
hastane taburculuk sdresi 3,3 (1-20 glin) gln idi. Sekiz
hasta ila¢ disi maddelere (bunlarin da blylk ¢ogunlugu
koroziv madde alimina bagl gerceklesti) bagl zehirlenmeler
nedeniyle kaybedilirken diger iki hasta ilag alimina (kolsisin)
bagl kaybedildi.

Tartisma

Cocukluk cagi zehirlenmelerinin tim dinyada 6nemi giderek
artmaktadir. Zehirlenmeler ¢ocuklarda &6nlenebilir morbidite
ve mortalitenin en énemli nedenlerinden biridir. Ulusal zehir
danisma merkezi 2008 yili calisma raporunda Turkiye'deki tim
zehirlenme olgularinin yaklasik %60’inin 18 yas altinda oldugu
bildirilmistir. On bes-on dokuz yas grubunda intihar amacl
zehirlenme olgu sayisi daha fazla iken 2-3 yas cocuklarda
ise kaza ile zehirlenmelerin daha sik oldugu belirtilmistir.4
Turkiyede pek cok ilde ¢ocukluk cagi zehirlenmeleri ile ilgili
calismalar yapilmis calismamizda da oldugu gibi olgu sayisinin
0-5 yas ve addlesan yas grubunda iki pik yaptigi bildilmistir.

Tablo 3. Hastalarin yogun bakimda takip nedenleri

islem n %
Mide yikamasi 117 33,8
Aktif kdmdar 98 28,3
Takip 75 21,7
Antidot 27 7,8
Mekanik ventilasyon 17 4,9
Ekstrakorporeal tedaviler 12 3,5
Takip nedeni n %
Biling bozuklugu 98 53
Hipotansiyon 28 15
Solunum yetmezIigi 25 13
Metabolik bozukluk 22 12
Aritmi 13 7
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Calismamizda da hastalarin %43,5'1 (81 hasta) 0-5 yas,
%41,4'G (77 hasta) 12 yas Ustl grupta yer almaktayd.
Cinsiyet dagiimlari incelendiginde literatlirde kiz/erkek olgu
orani 0,8-1,76 arasinda degismekle beraber calismamizda da
benzer sekilde 1,6 olarak bulundu.5-11

Olgularimizin  zehirlenme  nedenlerine  gbre  dagilimi
degerlendirildiginde en cok kaza nedenli zehirlenmeler
(%59,1) saptanmisti. Bu durumun cinsiyete gdre dagilimi
incelendiginde ise literatlrdeki cocuklarda yapilan pek cok
calismaya benzer sekilde kiz ¢ocuklarinda intihar amacl
zehirlenmeler, erkek cocuklarinda ise kaza ile zehirlenmeler
daha sik gorilmektedir. intihar amacli zehirlenme olgularinin
cogunlukla addlesan yas grubunda ve kizlarda gerceklesmesi
nedeniyle bu gruptaki ¢ocuklarin aile ve okul yasantisindaki
gerginliklerde kendilerini zehirleme hatta 6ldirmeye kadar
ulasan girisimlerde bulunabilecedi akilda tutulup ailelerin bu
konularda daha duyarli olmasi gerekmektedir.

Turkiye'de zehirlenmelerin cogunlukla ilkbahar ve yaz aylarinda
gozlendigi gosterilmistir.4.5.8.11 Yaz mevsiminde okullarin tatil
olmasi, cocuklarin kazaya maruz kalma ihtimalinin yuksekligi
ile iliskilendirilmistir. Merkezimizde yapilan acil servise
basvuran zehirlenme olgularinin degerlendirildigi ¢alismada
en sik zehirlenme sonbaharda gerceklesirken calismamizda ise
yodun bakim Unitesine yatis gerektiren zehirlenme olgulari en
sik yaz mevsiminde gozlenmistir.”

Ozdemir ve ark.8 cocuk yodun bakim Unitesinde yaptigi
calismada ilag ile olan zehirlenme orani %64,4 ilag disi
zehirlenme orani %35,6 olarak belirtilmistir. Calismamizda da
oldugu gibi kaza ile ilag disi maddelerle zehirlenmelerin yas
ortalamasi daha yiksek bulunmustur. Bununla beraber kaza ile
ilac alan hastalar 1-5 yas ve 12 yas UstU grupta artis gdsterirken,
kaza ile ila¢ disi madde alanlar daha ¢ok 1-5 yas grubunda
gozlenmistir. Bizim ¢alismamizda ise literatlirden farkli olarak
ilag disi alimlarin 12 yas Ustl grupta da sik gérilmesini, bu
grupta alkol alimina bagli zehirlenen olgu sayisinin fazla olmasi
ile iliskili olabilecedi seklinde yorumladik. Alkol ve madde
kullanimi, gencler icin blylk bir tehlike olmakla beraber
Ulkemize denetimsiz giren bu maddelerin yayginlasmasi sonucu
karsilasilan olgu sayisinin artacagini disiinmekteyiz.

Cocuklarda zehirlenmelerin %88,6-96,7'si evde ve %88,6-
%92,5 oraninda oral yolla olmaktadir.5.7.8,10 Calismamizda

Sekil 3. Yillara gore cocuk acil servisine bagvuran ve yogun bakim Unitesine
yatirilan zehirlenme olgularinin dagilimi
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da yodun bakim gerektiren zehirlenmeler %87,6 evde ve
%91 oraninda oral yolla gergeklemistir. Teknoloji alaninda
gelismelerle beraber glinlik hayatimiza ve evlerimize pek ¢ok
yapay madde girmistir. Bu nedenle ev ortami zehirlenmeler
icin biyuk bir kaynak olusturmaktadir. Ozellikle ev toksinleri
olan pestisid, solventler, deterjanlar ve ilaglar gibi maddeler
cocukluk cagr zehirlenmelerinde siklikla karsimiza ¢ikmaktadir.
Zehirlenmelerin ¢ocuklarda daha cok kaza ile olustugu g6z
ondne alinirsa evde zehirlenmeyi onleyici tedbirlerin alinmasi,
deterjan ve ilaclarin kilitli dolaplarda saklanmasi ve toplumun
bu konudaki farkindaliginin arttirlmasi gerekmektedir.

Cocuk acil servisine bagvuran  zehirlenme  olgularinin
degerlendirildigi  Bucak ve ark.’nin> yaptidi calismada ve
merkezimiz cocuk acil servisinde yapilan bir diger calismada
zehirlenmelerde en sik etken santral sinir sistemi ilaclari olarak
bulunmustur.” Yine benzer sekilde Ankara ve Eskisehir'de
yapilan calismalar ile Bas ve ark.'nin6é Kayseri'de yaptiklari bir
diger calismada ise ¢ocuk acil servisine basvuran olgularda en
sik karsilasilan zehirlenme etkeni nonsteroid antienflamatuvar
ajanlar olarak saptanmistir.6.10.11 Pakistan, Tayvan, ve Fransa'da
cocuklarda yapilan calismalarda birinci sirada yine santral sinir
sistemiilaclar, ikincisiradaiseanaljeziklerinoldugubildiriimistir.12-14
Tirkiye'de agri kesici ve analjezik ilaglara ulasimin kolay olmasi,
recete gerektirmeksizin alinabilmesi, her evde bulunmasi ve
kiiclk cocuklar icin kilitli kapakl siselerde bulunmamasi kaza
veya intihar nedenli zehirlenmelerde sik karsilasmamiza yol
acmaktadir. Amitriptilin en cok recete edilen trisiklik antidepresan
ilaclardan biri olup son 10 yilda c¢ocuklarda amitriptilin iligkili
zehirlenmelerde ciddi bir artis gbzlenmistir.8,11.15-17 Biz de cocuk
yogun bakim Unitemizde yaptigimiz calismada ilag grubu olarak
en sik zehirlenme etkeni santral sinir sistemi ilaclarini saptarken
bu grupta en sik alinan ilag trisiklik antidepresanlar (amitriptilin,
Laroxyl®) olarak gozlenmistir. Tek tek ilaclar degerlendirildiginde
ise en sik parasetamol ile zehirlenme gozlenmistir. Cocuklarda
ilag disi zehirlenme etkenleri icerisinde en ¢ok calismamizda da
oldugu gibi koroziv maddelerle karsilasiimaktadir.7.8,11.15 Evlerde
temizlik malzemesi olarak kullanilan, ambalajsiz satilan, seffaf
renkli plastik siselerde saklanan maddeler kaza ile alimlar icin
blylk risk olusturmakla beraber 6limle dahi sonuclanabilen
zehirlenmelere yol agmaktadir.

Oner ve ark.15 calismalarinda cocuk acil servisinden cocuk
yodun bakim Unitesine yatirilarak tedavi edilen olgularin
oraninl %4,4, Bucak ve ark.5 %17, Andiran ve ark. ise %46,6
olarak bildirmislerdir.10.15 Biz de yodun bakim Unitesinde
takip edilen hasta oranimizi hastanemiz cocuk acil servisine
basvuran zehirlenme olgularinin degerlendirildigi bir diger
calismaya (%5,7) benzer olarak %5,8 saptadik.” Bununla
beraber yillara gére degerlendirildiginde ¢ocuk yogun bakim
Unitesine cocuk acil servisinden yatirilan hasta orani son iki
yilda artis gostermekteydi.

Even ve ark.18 cocuk yodun bakim dUnitesinde izlenen
zehirlenme olgularinda ortalama yatis stresini 1,2 +0,7 olarak
bildirmislerdir. Turkiye'de yapilan calismalarda ise zehirlenme
olgularinin hastanede yatis stireleri 12 saat ile 25 gilin arasinda
degismektedir.5.11 Bizim calismamizda da literatlre benzer
sekilde olgularin cocuk yogun bakimda yatis streleri ortalama
1,5 glin iken hastanede ortalama kalis slresi 3,3 glin olarak
saptanmigtir.

Ayni tarihler icerisinde cocuk yodun bakim Unitesinde
takip edilen 2.230 hastanin %8,3'UnU zehirlenme olgulari
olusturmaktaydi. Cocuklarda onlenebilir bir morbidite ve
mortalite nedeni olan zehirlenmeler cocuk yogun bakim
yatagi sayisi oldukca kisith olan Glkemizde yatis orani agisindan
da 6nemli bir ylzdeyi olusturmaktadir. Zehirlenme nedeniyle
merkezimize basvuran olgularda, zehirlenmeye neden
olan madde, basvuru siresi, klinik bulgular tedavi sirecini
etkilemistir. Olgularin yaklasik yarisinin yogun bakim Gnitemize
yatis endikasyonu biling bozuklugu olarak saptanmistir.

Even ve ark.'8 cocuk yogun bakim Unitesinde yaptiklari
calismalarinda en sk uyguladiklari islem aktif komur
uygulamasi iken entlibasyon oranini kaza ile zehirlenmelerde
%5 olarak, kasitl zehirlenmelerde %20 olarak bildirmislerdir.
Calismamizda ise Unitemizde en sik uyguladigimiz tedavi mide
yikama (%33,8) iken 17 hastanin (%4,7) entlbe edilerek
mekanik ventilatérde takip edildigini saptadik. Cocuklarda
acil serviste aktif kémir uygulama oranini Andiran ve ark.10
hastalarin %55,1, Soyucen ve ark.16 9%52,2 bildirirken,
Ozdemir ve ark.8 ise cocuk yogun bakimda aktif kémdir
uygulama oranini %52,5 olarak bildirmislerdir. Calismamizda
ise aktif kdmir uygulama orani %28,3 olarak saptanmistir.

Amerikan Zehir Kontrol Merkezi'nin 2008 yili raporunda
zehirlenme nedeni ile dlen 1,315 olgunun %2'sini 6 yasindan
kiclk, %0,06'sini 6-12 yas arasi ve %5,6'sini 13-19 yas arasl
olgularin  olusturdugu belirtilmistir1® Cocuklarda yapilan
calismalarda Pakistan'da %2,5-13,6 arasinda, Hindistan'da
%15-30 arasinda zehirlenmelere bagl 6lim bildiriimistir.12.20

Ulkemizde acil servise basvuran cocuklarda ise zehirlenmelere
bagl 6lim oranlart %0-5 arasinda degismektedir.7.8,15.16
ingiltere’de cocuk yodun bakim (nitesine yatan zehirlenme
olgularinin degerlendirildigi bir calismada mortalite orani %0,4
olarak saptanirken Hindistan'da ¢ocuklarda yapilan bir diger
calismada %8,9 olarak saptanmistir.18.21 Bizim calismamizda
ise cocuk yogun bakim Gnitemizde zehirlenme iliskili mortalite
orani %5,4 olarak gézlenmistir. Bu olgularin tamami kaza
ile zehirlenmeler sonucu 6lirken, bunlarin da %80°i ila¢ disi
maddelerle gerceklesmistir. Bes hasta koroziv madde alimi
(amonyum florur) sonucu (%50), 2 olgu kolsisin (%20), 1
olgu karbonmonoksit (%10) ve 1 olgu striknin stlfat (%10)
alimi sonrasi kaybedilmistir. Ozdemir ve ark.’nin8 cocuk yogun
bakim Unitesinde yaptidl calismada kaybedilen hastalarin
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%76,9'unun kaza ile zehirlendigi belirtilirken ilag disi maddelere
bagli mortalite orani %41,2 olarak saptanmistir. Calismamizda
kaybedilen olgularin tamaminin kaza nedenli olmasi yine
ailelerin bu konuda bilinclendirilmelerinin ne kadar &nemli
oldugunu hatirlatmaktadir. Su bardaginda tezgah Ustiinde
unutularak ya da pet sisede buzdolabina koyularak su oldugu
distnip bu maddeleri icen tamamen saglikli pek cok ¢ocuk
kaybedilmektedir. Acikta satilan bu Grlnlerin toplatiimasi ve
kilitli kapak gibi koruyucu énlemlerin alinmasi gerekmektedir.

Sonug

Acil ve yogun bakima basvurularda oldukca dnemli bir yer tutan
cocukluk ¢agi zehirlenmeleri, tim dlinyada ve Glkemizde halen
Onlenebilir morbidite ve mortalitenin énemli sebeplerinden
biridir. Ulkemizde kaza ile zehirlenmelerin cogunlukta oldugu
ve Olimle sonuglanabildigi distndlirse zehirlenmelerin tani
ve tedavisindeki gelismelere ragmen, asil ¢c6zUmin egitimden
gectigi kanaatindeyiz. Bununla birlikte hem Uretici firmalar
hem de ailelerin bu konuda gerekli &nlemleri almasinin
zehirlenme oranlarini distrecedi gibi mortalite oranlarini da
azaltacagini disinmekteyiz.

Etik

Etik Kurul Onayi: Calisma icin Erciyes Universitesi Tip Fakdltesi
Etik Kurulu’ndan onay alinmistir, Hasta Onayi. Calismamiza
dahil edilen tim hastalardan bilgilendirilmis onam formu
alinmistir.

Hakem Degerlendirmesi: Editérler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.
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Cocukluk Donemi Kafa Travmalarinda lkilem: Hafif Kafa Travmali
Hastalarda Bilgisayarli Beyin Tomografisi Gerekli mi, Degil mi?

Dilemma in Pediatric Head Trauma: Is Cranial Computed Tomography Necessary or Not in

Minor Head Traumas?
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Amac: Kafa travmalar cocuk acil servislere basvurunun en sik
nedenlerinden biridir ve mortalite ve morbiditenin 6nemli bir
nedenidir. Kafa travmali hastalarda bilgisayarli beyin tomografisi
(BBT) travmatik beyin hasarini belirlemede altin standart tani
yontemidir. Ancak BBT'nin radyasyon riski ve cekilebilmesi icin
cocuklarda sedasyon gerekliligi nedeniyle yol acabilecegi zararlar
g6z 6nlinde bulundurulmalidir. Bu calismadaki amacimiz hafif kafa
travmali ¢cocuklarda BBT'nin gerekliligini tartismaktir.

Yontemler: Ocak 2014 ile Aralik 2015 tarihleri arasinda, Adana
Numune Egitim ve Arastirma Hastanesi Cocuk Acil servisine kafa
travmasi nedeniyle basvuran 0-18 yas arasi cocuklar retrospektif
olarak degerlendirildi. Hasta dosyalarindan Glasgow koma skalasi
skoru 14-15 olup BBT cekilmis kafa travmali hastalar calismamiza
dahil edildi. Hastalarin demografik bulgulari, BBT sonuclari ve cerrahi
gereksinimleri arastirildi.

Bulgular: Calismaya toplam 342 hasta dahil edildi. Hastalarin
yaslari ortalama 5,30+5,01 idi. Kazalarin olusma nedeni %12,6
trafik kazasiyken, %86,2'si ylksekten disme, ve %1,2'sininde diger
nedenlerdi. BBT'de patoloji olan hasta sayisi 9 idi (%2,6). Hastalarin
2'sinde (%0,58) oksipital kemikte, 5'inde (%1,46) frontal kemikte,
bir hastada da (%0,29) parietal kemikte fraktlr ve bir hastada
da epidural kanama saptanmisti. Hastalarin 4'G (%1,16) servise
yatirilarak izlenmis, epidural kanamasi olan bir hastaya (%0,29)
cerrahi midahale gerekmisti. Mortalite gerceklesmemisti.

Sonug: Literatlire bakildiginda BBT kullanimi ile ilgili dogru klinik
karar verme kurallarinin belirtildigi calismalar olmasi, BBT cekilen
cocuk sayisinin azaltiimasi icin énemlidir. Bu calisma ile hafif kafa
travmali cocuklarda gereksiz ¢ekilen BBT sayisinin, dogru endikasyon
ile kar-zarar orani g6z 6niinde bulundurularak ve daha kapsamli ve
objektif kriterler belirleyen calismalar ile azaltiimasi gerekliligi ortaya
konulmustur.

Anahtar Kelimeler: Bilgisayarli beyin tomografisi, cocuk, kafa
travmasi

Abstract

Introduction: Head traumas are among the most frequent reasons
for pediatric emergency department visits and an important cause of
mortality and morbidity. Computed tomography (CT) of the head is
the standard method of diagnosing traumatic brain injury. However,
the risk of radiation exposure and other possible risks associated
with sedation that may be needed in some patients to perform CT
should be taken into consideration. The aim of this study was to
discuss the necessity of CT in children with minor head trauma.
Methods: Children aged 0-18 years, who were admitted to Adana
Numune Training and Research Hospital Pediatric Emergency
Department due to head trauma between January 2014 and
December 2015, were retrospectively evaluated. Patients with head
trauma who underwent CT and those with a Glasgow Coma Score
of 14-15 were included in our study. Demographic features as well
as CT results and surgical needs were evaluated.

Results: A total of 342 patients were included in the study. The
average age was 5.30£5.01 years. The causes of head trauma were
traffic accidents in 12.6%, falling from height in 86.2, and others in
1.2% of patients. The number of patients with pathology detected
by CT was 9 (2.6%). Fractures of the occipital bone were seen in 2
patients (0.58%), frontal bone fracture was detected in 5 patients
(1.46%) and fracture of the parietal bone was observed in 1 patient
(0.29%). Epidural bleeding was observed in one patient. 4 patients
(1.16%) were hospitalized and monitored. Surgery was needed in
one patient (0.29%) with epidural bleeding. No mortality occurred.
Conclusion: Studies on clinical decision rules for use of CT contribute
to efforts to reduce the number of children undergoing unnecessary
CT. This study revealed the fact that unnecessary CT in children with
minor head trauma can be reduced by right indication and taking
into the account the risks and benefits of CT Studies determining
comprehensive and objective criteria are needed.

Keywords: Brain computed tomography, child, head trauma
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Giris

TUm dinyada kafa travmalari acil servislere basvurunun en
sik nedenlerinden biridir ve ¢ocukluk caginda mortalite ve
morbiditenin 6énemli bir nedenidir. Cocuk acil servislerine
basvuran kafa travmali cocuklarda bilgisayarli beyin tomografisi
(BBT) travmatik beyin hasarini belirlemede altin standart tani
yontemidir. Ancak BBT'nin radyasyon riski ve cekilebilmesi
icin sedasyon gerekliligi nedeniyle yol acabilecegi zararlar g6z
onlnde bulundurulmalidir. Bu nedenlerden dolay hangi kafa
travmali ¢ocuklarda BBT cekilmesi gerekliligi halen tartismali
bir konudur. Biz bu calismada Adana Numune Egitim ve
Arastirma Hastanesi Cocuk Acil servisine hafif kafa travmasi ile
basvuran cocuklarin BBT sonuglarini ve travma sonrasi cerrahi
gereksinimlerini arastirdik. Hafif kafa travmali hastalarda BBT
gerekliligini tartistik.

Materyal ve Metod

Ocak 2014 ile Aralk 2015 tarihleri arasinda, Adana
Numune Egitim ve Arastirma Hastanesi Cocuk Acil servisine
kafa travmasi nedeniyle basvuran 0-18 yas arasi cocuklar
geriye donuik olarak degerlendirildi. Glasgow koma skalasi
(GKS) skoru 14-15 olan hastalar hafif kafa travmasi olarak
degerlendirildi. Hasta dosyalarindan ulasilabildigi kadariyla
GKS skoru 14-15 olup BBT cekilmis kafa travmali toplam 342
cocuk calismamiza dahil edildi. Hastalar yas gruplarina, acil
servise basvuru sirasindaki belirti ve bulgulara, kafa travmasi
nedenine, radyolojik inceleme (diz grafi ve BBT) sonuclarina
gore degerlendirildi. Kafa travma nedenlerine gore; arag
ici trafik kazasi, arag disi trafik kazasi, ev icinde ylksekten
disme, ev disinda ylksekten disme seklinde gruplara ayrildi.
Acil servise basvuru sirasindaki bulgu ve belirtilerine gore;
laserasyon, deri alti kanama, bulanti, kusma, bilin¢ kaybi ve
konvdlsiyon yénlinden degerlendirildi.

Istatistiksel analiz

Statistical Package for Social Sciences version 20.0 (IBM
Corp., Armonk, NY, USA) programi ile yapiimistir. Calisma
grubundaki degiskenlerin ilk dnce tanimlayici istatistikleri (say,
ylzde, ortalama ve standart sapma) hesaplandi. Ardindan ki-
kare testi ile karsilastirmali analizler yapilmistir. Anlamlilik siniri
p<0,05 olarak kabul edildi.

Arastirma icin 21/01/2016 tarihinde Adana Numune Egitim
ve Arastirma Hastanesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu'ndan etik kurul onayi alindi.

Bulgular

GCocuk acil servisimize 2 yil icinde hafif kafa travmasi ile
basvuran toplam 342 hasta calismaya dahil edildi. Hastalarin
128'i kiz (%37,4), 214’0 erkekti (%62,6). Hastalarin yaslari
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ortalama 5,30+5,01 (en kuglk: 1 ay, en buylk: 18 yas), kiz
cocuklarda ortalama yas 4,29+4,65 ve erkek cocuklarda
ortalama yas 5,90+5,13 idi. Hastalarin 147'si (%43) 2 yas
ve altinda, 1951 (%57) 2 yas Uzerindeydi (Tablo 1). Kazalarin
%60,8'i (208 hasta) ev icinde gerceklesirken %39,2'si (134
hasta) ev disinda gerceklesmisti. Kazalarin %12,6°si (43 hasta)
trafik kazasiydi. Kafa travmasi olusmasi hastalarin %1,5'inde
(5 hasta) arac ici trafik kazasi, %11,1'inde (38 hasta) arac
disi trafik kazasi, %60,8'inde (208 hasta) evde ylksekten
disme, %25,4'linde (87 hasta) ev disinda yuksekten disme
ve %1,2'sinde (4 hasta) diger (spor kazasi, darp) nedenlerdi.
Yiksekten dismelerin ise %63,4'G 50 cm ve alt, %25,8'i
50 cm-1 metre arasi ve %10,8'i 1 metre Uzerinden disme
seklindeydi. Hastalarin  %20,5'inde (70 hasta) dusme
sonrasinda kusma, %2 'sinde (7 hasta) biling kaybi, %0,3'lnde

Tablo 1. Hastalarin demografik 6zellikleri (n=342)

Ozellikler
Yas* (yil) 5,3045,01
Yas grubu 2 yas alti 147 hasta (%43)
2 yas Uzeri 195 hasta (%57)
Cinsiyet Erkek 214 hasta (%62,6)
Kiz 128 hasta (%37,4)
*Ortalama =+ standart sapma

Tablo 2. Hafif kafa travmali hastalarin karakteristik

ozellikleri (n=342)

Sayi (n) Yuzde (%)
Belirtiler
Kusma 70 20,5
Biling kaybi 7 2
Konvlsiyon 1 0,3
Kafa travmasi sekli
Ev icinde ylksekten disme 208 60,8
Ev disinda ylksekten disme 87 25,4
Arag disi trafik kazasi 38 11,1
Arac ici trafik kazasi 5 1,5
Diger (spor kazasl, darp) 4 1,2
Yiksekten disme
50 cm ve alti 187 63,4
50 cm-1 metre arasi 76 25,8
1 metre ve Uzeri 32 10,8
Kranyal BT patolojileri
Frontal kemik fraktlrud 5 1,46
Oksipital kemik fraktiri 2 0,58
Pariyetal kemik fraktlri 1 0,29
Epidural kanama 1 0,29
BT: Beyin tomografisi
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(1 hasta) konvlilsiyon saptandi. Kafada kesi olan hasta sayisi
104 (%30,4) idi (Tablo 2). BBT patoloji olan hasta sayisi 9 idi
(%2,6). Hastalarin 2'sinde (%0,58) oksipital kemikte, 5'inde
(%1,46) frontal kemikte, bir hastada (%0,29) parietal kemikte
kirik ve bir hastada da epidural kanama (%0,29) saptandi
(Tablo 3). Hastalarin 4'G (%1,16) servise yatirilarak izlenmis,
bir hastaya cerrahi girisim gerekmis (%0,29) ve mortalite
gerceklesmemisti.

Dusme sonrasinda kusma, biling kaybi, konvilsiyon ya da
kafada kesi olmasiyla BBT'de kirik saptanmasi arasinda anlamli
iliski saptanmadi (p>0,05). Yas grubu ve cinsiyet ile BBT'de
kirik saptanmasi arasinda anlamli iliski saptanmadi (p>0,05).
Travmanin ev icinde ya da disinda olmasi, arac ici ya da arag
disi trafik kazast ile olmasi ile BBT'de kirik saptanmasi arasinda
anlamli iliski saptanmadi (p>0,05).

Tartisma

Tdm dinyada kafa travmalari acil servislere basvurunun
en sik nedenlerinden biridir ve cocukluk ¢aginda mortalite
ve morbiditenin  6énemli bir nedenidir. Amerika Birlesik
Devletleri'nde acil servise kafa travmasi nedeniyle basvuran
cocuk hasta sayisi her yil giderek artmakla birlikte son olarak
100.000'de 823,7 olarak bildilmistir.” Cocukluk caginda cok
sik karsilasilan hafif kafa travmalari, intrakraniyal yaralanmaya
neden olmayan, GKS skoru 14-15 olan ve uzun donemde
sekel birakmayan bir kafa yaralanmasi tipi olarak tanimlanir.
Kafa travmalarinin nedenleri arasinda ilk sirada kaza sonucu
olan dismeler, ardindan trafik kazalari ve spor yaralanmalari
gelmektedir. Melo ve ark.2 Fransa'nin Paris bdlgesinde
yaptiklari calismada kafa travmasinin en sik nedenini %72 ile
pencereden disme, Al ve ark.3 Batman bdlgesinde %35,5
ile catidan disme, Guzel ve ark.4 ise %49,5 ile damdan
disme olarak bildirmislerdir.2-4 Isik ve ark. Samsun bolgesinde
yaptiklari calismada %70 ile basit disme, %18 ile trafik kazasi
olarak bildirmislerdir.5 Bizim calismamizda kafa travmasinin en
sik nedeni evde ylksekten disme (%60,8) ikinci siklikta ise
(%25,4) ev disinda ylUksekten disme olarak bulundu. Gurses

ve ark.6 ise yaptiklari calismada farkli olarak kafa travmasinin
nedenlerini hastalarin %46’'sinda trafik kazasi, %39'unda
disme, %15'inde bisiklet kazasi olarak saptamislardir.6

Kafa travmasi, sacli deride kanama ve laserasyon, kafatasi
kingi, kafa ici kanama, serebral kontlizyon ve diffiiz aksonal
hasar gibi sonuglara neden olabilir7 Kafa travmalarinda
cerrahi girisime gerek olup olmadiginin hizlica belirlenmesi
gerekmektedir. Bazi beyin hasarlarinin gdsteriimesinde yetersiz
olsa da acil servislerde kafa travmalarinda akut beyin hasarinin
gosterilmesinde altin standart yontem BBT'dir. Son yillarda acil
servislerde kafa travmali hastalarda BBT ¢ekilme orani ge¢mis
yillara gore artis gostermistir.8 Ancak BBT cekilen hafif kafa
travmali hastalarin bircogunda da cerrahi girisim gerektirmedigi
anlasiimisti. BBT cekilmesinin 6zellikle hafif kafa travmali
hastalarda azaltiimasi, BBT'nin radyasyon etkilerinden cocuklari
korumak icin 6nemlidir. BBT ¢ekilmesine bagli tahmini 6limcdl
malignansilerin 1/1.000 ile 1/5.000 BBT ¢ekiminde oldugu ve
azalan yas ile beraber bu tehlikenin arttigi bilinmektedir.9

Son on yilda hafif kafa travmali ¢ocuklarda BBT'nin etkin
kullanimini belirlemeye yardimcr klinik puanlar, klinik karar
verme kurallarini bildiren bazi calismalar mevcuttur.10-12
Osmond ve ark.13 hafif kafa travmasi olan 3,866 cocuktan
%52,8'ine BBT cekildigi, %4,1'inde beyin hasari bulundugu ve
%0,6'sina cerrahi girisim yapildigini bildirmislerdir. Osmond ve
ark.13 CATCH (a clinical decision rule for the use of computed
tomography in children with minor head injury) kurallarini kafa
travmasi olan ¢ocuklarda énemli klinik bulgularin varliginda
BBT endikasyonunu belirlemek icin olusturmuslardir. Bu
kurallara gore hafif kafa travmasi olan ¢ocuklarda yuksek ve
orta duzeyde riskleri belirlemisler ve bunlardan biri varliginda
BBT cekilmesini &nermislerdir. Yiksek risk grubunu travmanin
2. saatinde GKS skoru 15'in altinda olmasi, kafatasinin
slpheli aclk ya da ¢okme kingi bulunmasi, giderek artan
bas agrisi 6yklsd, fizik muayenede irritabilite bulunmasi;
orta dizeyde risk grubu kafatasinda herhangi bir kingin
isareti (hemotemponium, otore, rinore, rakun gozi) olmasi,
sach deriden kabarik blyik hematom olmasi, travmanin
olus seklinin tehlikeli olmasi (trafik kazasi, 91 cm’den daha

Tablo 3. Bilgisayarli beyin tomografisinde patolojik bulgu olan hastalarin 6zellikleri (n=9)

Ev ici yuksekten disme (50 cm ve alti)
Ev ici yuksekten disme (50 cm ve alti)
Ev disi ylksekten diisme (150 cm ve Uzeri)
Ev ici yuksekten didsme (50 cm ve alti)
Ev disi yiksekten dlisme (150 cm ve Uzeri)
Ev disi ylksekten disme (150 cm ve Uzeri)
Ev ici yuksekten didsme (50 cm ve alti)
Ev ici yuksekten disme (50 cm ve alti)

Hastalar Cinsiyet Yas Travma sekli
1 Kiz 6 yas

2 Kiz 6 ay

3 Kiz 1,5 yas

4 Erkek 2

5 Erkek 3yas

6 Erkek 1,5 yas

7 Erkek 1,5 yas

8 Erkek 1 yas

9 Erkek 15 yas

Arag disi trafik kazasi

Tomografi sonucu
Parietal kemikte frakttr
Oksipital kemikte fraktlr
Frontal kemikte frakttr
Epidural kanama
Oksipital kemikte fraktdr
Frontal kemikte frakttr
Frontal kemikte frakttr

Frontal kemikte fraktdr

Frontal kemikte fraktdr
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yUksekten disme, kasksiz olarak bisikletten disme) olarak
tanimlamiglardir.13 Kuppermann ve ark.14 hafif kafa travmasi
ile basvuran 42,412 cocugu degerlendirmisler ve bunlardan
%35,3'Une BBT cekildigi, %0,9'unda klinik anlamli beyin
hasari saptandigi ve %0, 1'inde cerrahi mudahale yapildigini
bildirmislerdir. Ayrica klinik PECARN (Pediatric Emergency
Care Applied Research Network) kurallarini belirleyip bunlarin
mindr kafa travmasi olan ¢cocuklarda negatif prediktif degerinin
oldukca yUksek oldugunu belirtmislerdir.14 Atabaki ve ark.15
hafif kafa travmali 1,000 cocuk hastanin alindigi calismada
BBT ile saptanan intrakranyal hasarin %6,5 oldugunu ve
cerrahi girisim oraninin tim hafif kafa travmali hastalarin
%0,6'sinda oldugu bildirmislerdir. Ayrica hafif kafa travmali
hastalarda birtakim klinik kurallar belirleyerek bu kurallardan
birinin varliginda BBT cekilmesi gerektigini ve bu kriterlerin
karsilanmamasi durumunda ise BBT cekilmeden hastanin
ayaktan yakin izleminin yapilabilecegini bildirmislerdir.15 Bizim
calismamiza alinan hafif kafa travmali ve BBT cekilen 342
cocuktan %2,6'sinda BBT'de patoloji saptandi ve %0,29'unda
cerrahi girisim gereksinimi oldu. Ulkemizde Er ve ark.16
tarafindan yapilan bir calismada hafif kafa travmasi olan 314
cocuk hasta incelenmis, BBT sonuglarinda 19 hastada (%6)
patolojik BBT sonucu saptanmasina ragmen hicbirine cerrahi
girisim gerekmedigi gosterilmistir.16 Turedi ve ark.17 yaptiklari
calismada hafif kafa travmasi olan hastalan dustk ve yiksek
riskli olarak siniflandirimis ve GKS skoru 15 olan ve disik
risk grubunda olanlarin BBT ¢ekilmeden taburcu edilebilecegi
bildirilmistir. Glzel ve ark.4 916 minor kafa travmali 0-15 yas
arasi hastanin 318’inde BBT cekildiginde bunlarin %19,8'inde
BBT'de anormallik saptandigi, tim hastalarin ise %13,8'inin
ise yatirilarak izlendigi bildirilmistir.

Lyttle ve ark.18 yaptiklari bir calismada, gereksiz
radyasyondan kacinmak icin hafif kafa travmali cocuklarda
klinik karar vermede kullanilan G¢ glncel algoritim olan
PECARN, CATCH ve CHALICE (Children’s Head Injury
Algorithm for the Prediction of Important Clinical Events)
kurallarini  karsilastirnlmisti. ~ Calismaya alinan 1,009
¢ocugun 21’inde klinik olarak dnemli beyin yaralanmasi
saptanmistir. Bu yaralanmalarin hepsi PECARN algoritmasi
ile saptanmistir (%100 duyarl), hekim karariyla birlikte
CATCH ve CHALICE kurallarinin kullanilmasiyla atlanan
travmatik yaralanmalar olmustur. CHALICE calismasi
22,772 kafa travmali ¢ocukta yapilan ancak siddetli kafa
travmali ¢cocuklarinda dahil edildigi bir calismadir. CHALICE
6zqulligu en ylksek olmakla beraber (%85) duyarlilig
yetersiz kalmistir (%84). CATCH ise hem 6zgulligu (%39)
hem duyarliigr (%94) geride kalmistir. Bu sonuglara gore
hafif kafa travmali cocuklarda en duyarli ve ikinci en 6zgil
(%63) olan PECARN kurallarina gére BBT cekilme karari
alinmasi énerilmektedir.18
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Alharthy ve ark.19 iki yiz seksen dokuz hafif kafa travmali
cocukta cekilen BBT'lerin %5‘inden azinda patolojik bulgu
saptandigini ve hicbir cocukta cerrahi girisim gerekmedigini
bildirmislerdir. Bu calismada 1,5 metreden daha yuksekten
disme veya 5 basamaktan fazla yikseklikten disme
hafif kafa travmali cocuklarda intrakranyal yaralanma
icin gucli belirleyici olarak bulunmustur. Ayni zamanda
kusmanin intrakranyal yaralanmasi olan cocuklarda daha
cok goruldigu ancak bunun istatistiksel olarak anlamli
olmadigr bildirilmistir.19 Bizim calismamizda ise literatirden
farkl olarak kusma, biling kaybi, konvilsiyon ya da kafada
kesi olmasiyla BBT'de anormal bulgu saptanmasi arasinda
anlamli iliski saptanmadidi gibi travmanin olus sekli ile
BBT'de anormal bulgu saptanmasi arasinda da anlamli iliski
saptanmadi.

Calismamizin  baslica kisithhid geriye dontk bir c¢alisma
olmasiydi. istenen verilerin olmadigi dosyalar calismaya dahil
edilmedidi icin hasta sayisi sinirli kaldi, bu durum da calismanin
bir diger kisithhigiydi.

Sonug

Literatiir incelendiginde BBT kullanimi ile ilgili dogru klinik karar
verme kurallarinin belirtildigi calismalar olmasi, BBT cekilen
cocuk sayisinin azaltilmasi icin énemlidir. Bu calisma ile hafif
kafa travmali cocuklarda gereksiz cekilen BBT sayisinin, dogru
endikasyon ile kar-zarar orani gz onunde bulundurularak
ve daha kapsamli ve tarafsiz dlgltler belirleyen calismalar ile
azaltiimasi gerekliligi ortaya konulmustur.
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Agir Seyirli Stafilokoksik Haslanmis Deri Sendromlu Bir Olgu
Staphylococcal Scalded Skin Syndrome: A Case Report
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Stafilokoksik haslanmis deri sendromu (SHDS), eksfoliatif toksin
A ve B Ureten Stafilakokus Aureus tarafindan olusur, ¢cogunlukla
yenidogan ve ¢ocuklarda gorilir. Komplikasyonlar zamaninda tedavi
edilmediginde ortaya ¢ikabilir. Cocuklarda mortalite orani yaklasik
%4'tlr. Bu yazida aldigi kemoterapi tedavisinin yedinci giininde
cildinde soyulma gorilen fibrosarkom tanili 42 glinlik erkek bebek
sunuldu. Nikolsy belirtisi mispet olan olguya, deri biyopsisi yapilarak
SHDS tanisi konuldu. Uygun sistemik antibiyotik tedavisi ve lokal deri
bakimi ile SHDS yaklasik 21 glinde tamamen iyilesti.

Anahtar Kelimeler: Stafilokokal haslanmis deri sendromu, ¢ocuk
yogun bakim Unitesi, eksfoliatif toksin

Abstract

Staphylococcal scalded skin syndrome (SSSS) is caused by
Stafilakokus Aureus producing exfoliative toxins A and B, and mostly
seen in neonates and children. Complications may occur if not
treated timely and properly. The mortality rate from SSSS in children
is approximately 4%. This report presents a 42-day-old infant who
developed exfoliation and peeling of the skin on the seventh day of
chemotherapy that given for fibrosarcoma. Since the Nikolsky’s sign
was positive, we performed skin biopsy to confirm the diagnosis of
SSSS. In approximately 21 days, complete recovery was achieved
with appropriate systemic antibiotic therapy and topical dermatologic
treatment.

Keywords: Staphylococcal scalded skin syndrome, pediatric
intensive care unit, exfoliative toxin

Giris

Stafilokoksik haslanmis deri sendromu (SHDS) (Ritter hastaligi),
siklikla stafilokoksik eksfolyatif toksinlerin yol actigi siddetli bir
enfeksiyondur. Yenidogan ve cocuklarda, eriskinlere gore daha
sik olarak rastlanmaktadir.? Ates, tim deriyi tutabilen yaygin
eritem ve hizla rlptire olup genis erozyonlar birakan Nikolsky
pozitif gevsek bullerle karakterizedir. Derideki pullanma,
yaygin eritemden 2-5 gin sonra ortaya cikar. Genellikle
fleksural alanlarda gdzlenen bliller giderek genisler ve islak
eritematdz bir zemin olusturacak sekilde kolayca yirtilirlar.
Uygun tedavi yaklasimi yapilmazsa sivi elektrolit dengesizligi
ve sepsis gibi ciddi klinik tablolara da neden olabilir.2 Tani
siklikla klinik olarak konur, kesin tani deri biyopsisi ile konulur.

SHDS, erken tani konup ve erken antibiyotik tedavisi ile
7-10 ginde klinik olarak dlzelen geri dénisimld bir
durumdur. Geg fark edilen ve uygun tedavi baslanmayan,
enfeksiyondan koruyucu tedbirler alinmayan hastalarda

fatal seyredebilmektedir3 Hemodinamik bozuklugu ve/
veya solunum sikintisi olan hastalarin ¢ocuk yogun bakimda
izlenmesi  Onemlidir. Burada, 42 gunltkken stafilokoksik
haslanmis deri sendromu gelisen bir olguyu sunuyoruz.

Olgu

Hastanemiz cocuk hematoloji ve onkoloji béliminde sol
bacakta fibrosarkom tanisi ile izlenen, VAC (vinkristin,
aktinomisin-d, siklofosfamid) protokoli baslanan 42 gunlik
erkek hasta, kemoterapisinin birinci klr tedavisinden yedi
glin sonra solunum sikintisi ve dolasim bozuklugu gelismesi
nedeniyle yataginda acil olarak entiibe edildi ve cocuk yogun
bakim Unitemize kabul edildi. Hastanin 6zge¢misinde takipli
gebelik, zamaninda ve 2.500 gram agiriginda sezaryen ile
dogdugu 6grenildi. Oykisiinde postnatal besinci gliniinde
ailesi tarafindan sol bacaginda sislik tespit edilen hastanin
cekilen manyetik rezonansi sol bacakta genis boyutlarda,
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kemikte degisiklige neden olan, vaskiler yapilari ¢evreleyen
ve kanama odaklari iceren kitle, fibrosarkom seklinde rapor
edilmis. Yapilan tru-cut biyopsisinde igsi hicreli mezenkimal
timor saptanmasi  Uzerine kemoterapi (VAC protokoli)
baslanmasi icin postnatal 35. glnlinde hastanemiz ¢ocuk
hematoloji ve onkoloji bolimune yatirldigi 6grenildi.

Entlbe halde cocuk yodun bakim Unitemize kabul edilen
hasta mekanik ventilatore baglandi. Genel durumu kétd,
aksiller vicut 1sisi 38,1 °C, kalp hizi 190/dakika, solunum sayisi
80/dakika, tansiyonlar alinamiyordu. Fizik muayenesinde,
dinlemekle akcigerlerinde bilateral ral mevcut, interkostal
cekilmeleri vardi. Hepatomegalisi vardi. Port katater pansuman
yerindeki pansumanin ¢ikarimi sonrasi soyulma goézlendi.
Sol bacakta 7x10 cm buydkliginde sislik (kitle) vardi.
Hemograminda beyaz kire sayisi: 300/mm3, hemoglobin:
8,5 g/dL, trombosit sayisi: 48.000/mm3. Kan biyokimyasinda
sodyum: 131 mmol/L, potasyum: 3,6 mmol/L, kalsiyum:
5,7 mg/dL, fosfor. 7,6 mg/dL, aspartat aminotransferaz:
28 U/L, alanin aminotransferaz: 5 U/L,T, protein: 3,1 g/dL,
alblmin: 1,7 g/dL, Ure: 7 mg/dL, kreatinin: 0,36 mg/dL,
c-reaktif protein: 89,8 mg/L. Koagllasyon parametrelerinden
protrombin zamani: 23,7 saniye, aktive parsiyel tromboplastin
zamani: 53,5 saniye, uluslararasi dizeltme orani: 2, kan
gazinda pH: 7,13 pCOy: 68,8 mmHg, pO,: 87,4 mmHg,
HCO3: 22,7 mmol/L idi.

Mekanik ventilatére senkronize aralik zorunlu mekanik
ventilasyon + basing destekli (PS) modunda baglandi. Baslangi¢
ayarlari; hiz 40/dk, soluk silresi 0,5 saniye, maksimum
inpiratuvar basing: 35 cmH,0, ekspirasyon sonu pozitif basing
12 cm H20, PS ise 20 cm H»0 ve solutulan havadaki oksijen
konsantrasyonu: 1,0 (%100) idi. Arteryel kan gazinda PaO,:
87,4 idi (PaO,/FiO5: 87,4). Akut respiratuvar distress sendromu
(ARDS) Berlin 2012 kriterlerine gore agir ARDS ile uyumluydu.
Septik sok duslinilen hastaya U¢ kez bolus seklinde 20 ml/
kg'den sivi defisiti verildi, dopamin (10 mcg/kg/dk), adrenalin
(0,3 mcg/kg/dk) baslandi ve dozlari sirasiyla 14 ve 0,7 mcg/
kg/dakikaya ¢ikarildi. Antibiyotik tedavisi dizenlendi, kan
Urinu destekleri verildi. Antibiyotik tedavisi olarak piperasilin-
tazobaktam baslandi. Takibinde satiirasyonlari yikselmeyen
hastaya bir doz poraktantalfa (2 mL/kg Curosurf®) verildi.
Surfaktan tedavisi sonrasi satirasyonlari yiikselen ve kan gaz
diizelen hastanin takibine devam edildi. G63slindeki pansuman
yerlerindeki pansumanlar ¢ikartildiginda derisinde soyulmanin
ilerleyen ginlerde boyun kivrim yerlerinde, koltuk altinda,
ekstremitelerin fleksor yizlerinde ve sol bacakta da oldugu
farkedildi (Resim 1, 2). Mukozal tutulum gérilmedi. Es zamanli
olarak hafif basi uygulanan bélgelerde epidermisin dermisten
ayrilarak derinin soyuldugu gézlendi. Nikolsky bulgusu mispet
olarak degerlendirildi. Yara yeri kiltirleri ve deri biyopsisi
alinip SHDS 6n tanisi dstinulerek aldigi tedaviye vankomisin

ve klindamisin eklendi. Notropenik olmasi ve agir SHDS tanisi
ile intraven6z immunglobulin (0,5 gr/kg) verildi. Ciddi temas
onlemleri alindi. Sivi elektrolit dengesinin korunmasi ve ikincil
enfeksiyonlardan koruma amaciyla lokal bakim kurallarina
dikkat edildi. Deri biyopsisi, epidermisin grantler tabakasinda
ayrisma SHDS ile uyumlu olarak degerlendirildi. Lezyon
yerlerinden alinan yara yeri strinti kiltirinde gram pozitif
kok Uremesi oldu. Bu bulgular SHDS lehine olarak distnild,
antibiyoterapisine ve vyara vyeri bakimina devam edildi.
Antibiyoterapisi 21 glne tamamlandi. Deri lezyonlari onuncu
giinden sonra iyilesmeye basladi ve Ug¢ hafta icinde tamamen
duizeldi (Resim 3). Mekanik ventilatdrden 37. glninde ayrilan
hasta, yatisinin 49. giini servise devredildi.

Tartisma

SHDS, Stafilakokus Aureus (S. Aureus) tarafindan salgilanan
eksfoliyatif toksinler araciligi ile olusan eritem ve sonrasinda

Resim 1. Port kateteri islem bdlgesinde, boyun ve koltuk alti kivrim yerlerinde
eritemli zeminde yaygin soyulma (Nikolsky pozitif)

Resim 2. Sol bacakta Nikolsky fenomeni mispet olarak izleniyor
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ise intraepidermal ayrisma ile karakterize epidermolitik bir
hastaliktir4 Bes yas alti cocuklarda daha sik gérilmektedir ve
mortalitesi %3-4 olarak bildirilmistir.3 S. Aureus'un akantolitik
enfeksiyonundan sorumlu olan eksfoliyatif toksin A (ET-A) ve
B (ET-B), epidermolizise sebep olan ise serin proteazlardir.>
S. Aureus izole edilen SHDS'li hastalarin %51°'de her iki
toksin, %30'unda ET-A, %9'unda ET-B Uretilmistir2 Bu iki
toksin kerotositlerin hiicreler arasindaki baglantisini saglayan
desmoglein-1'i hedefleyerek hicreler arasindaki baglantinin
kaybina, epidermiste ayrismaya ve enfeksiyonun yayiimasina
sebep olurlar.é

SHDS dusunulen hastalarda ayirici tanida, toksik epidermal
nekrozis (TEN), Stevens Johnson sendromu, toksik sok
sendromu, Kawasaki hastali§l, epidermolizis builloza, billoz
impetigo akla gelmelidir. TEN akut baglar, hastaliktan 1-3
gln slren oksurlk, bogaz adrisi, gozlerde yanma, artralji
gorulir. Genellikle yiz ve govdenin Ust bdlimlerinden
baslayarak hizla yayilan agrili dékuntl ortaya gikar. Epidermis
dermisten ayrilir, dekolman nedeni ile burusmus goérinim
alir. Histopatolojik olarak epidermisin tim katlarinda nekroz
olusur ve yaklasik %35-40 fatal sonlanir. Bu hastalik tablosu
eritema multiformenin en agir sekli oldugu distnilmektedir.
Nikolsky belirtisi sadece eritemli alanlarda muspettir.
Hemen daima mukoza tutulumu vardir. Etiyolojisinde %70-
80 oraninda ilag kullanim hikayesi mevcuttur. Spesifik bir
tedavisi yoktur.7 Stevens Johnson sendromu ise daha cok
okul cagi ve ergenlik doneminde gorilen bir klinik tablodur.
Etiyolojisinde enfeksiyon, asilar, lenfoma, I6semi veya graft-
versus-host hastaligi gibi bir cok etken rol oynasa da siklikla
ilag alimi sonrasi ortaya cikar. Bu iki hastalik icin; stlfonamidler,
antikonvilzanlar ~ (fenobarbital, fenitoin, karbamazepin,
valproikasit), antibiyotikler (aminopenisilinler, sefalosporinler,
kinolonlar), allopurinol, non-steroidal antienflamatuvar

ilaglar (piroksikam, tenoksikam) ve sistemik steroidler riski

————

Y

Resim 3. Tedavinin 10. ginlinde lezyonlarda dizelme basladiginda hastanin
gorinimu
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arttiran ilaclardir8 Hastamizinda ilag alim 6ykist mevcuttu
ancak mukoza tutulumu yoktu, lezyonlarin karakteri TEN
distndirmuiyordu. Nikolsky bulgusunu eritem olan yerlerin
disinda da mispetti.

Toksik sok sendromu; stafilokoksik ekzotoksine bagli olusan
generalize eritem, hipotansiyon, yUksek ates, birden cok
sistemde fonksiyon bozuklugu ve yetmezlik yapan akut bir
enfeksiyondur. Yetiskinlerde daha sik gordlir. Olgumuzun
hipotansiyonunu ve ates ylksekligini sepsis klinigi ile
iliskilendirdik. Yasinin klcik olmasi, Nikolsky bulgusunun
mUspet olmasi ve organ yetmezIligi bulgularinin ilerlememesi
nedeni ile toksik sok sendromu dislintlmedi. Eritema blloza
mekanik frajilite sonucu ortaya cikan billerle karakterizedir.
Etiyolojisinde keratin genlerinin mutasyonu séz konusudur.
Epidermolizis bullozanin simpleks, junctional ve distrofik tipleri
vardir. Simpleksin tim tirlerinde ayrisma epidermiste olurken,
diger tiplerde ayrisma bazal membranda veya bazal membranin
yakinlarinda ortaya cikar.8 Streptokokkal impetigo karakteristik
kirli-sari kabuklari ile kolayca ayirt edilebilir.  Olgumuzdaki
lezyonlarin karakteri bu hastaliklari da distndirmiyordu.

SDHS'den stphelenildiginde kan, idrar, bodaz, burun, gobek,
lezyon yerleri kilttrleri alinmalidir. Kardiyak kateterizasyon,
apse, septik artrit ve arterio-vendz santlar enfeksiyon kaynagi
olabilirler.? Tani genellikle klinik olarak konur ancak kesin tani
yéntemi deri biyopsisidir. Histopatolojik olarak akantolitik ayrisma
stratum granllozumda gelismektedir. Kalan epidermis katmanlari
tamamen normaldir, hiicre nekrozu gérilmez. Olgumuzun alinan
yara yeri strintu kiltirinde gram pozitif kok Gremesi vardi.
Patoloji raporuda epidermisin graniler tabakasinda ayrisma
SHSD ile uyumlu geldi. Tedavide sistemik antibiyotik tedavisinin
(anti-stafilokokantibiyotikler/betalaktamlar) yani sira toksemi ve
soyulmus deri yoluyla sivi kaybi gerceklesecedinden sivi elektrolit
dengesinin saglanmasi  énemlidir. ikincil enfeksiyonlardan
korunmasi amaciyla lokal bakim kurallarina ézen gosterilmesi
gerekmektedir.10 Ayrica vicut sisinin kontroll, agri yonetimi
ve beslenme destegdi saglanmalidir. Litaretiirde bazi vakalarda
intraven®z immuinoglobllin uygulanmis ve fayda gérilmistar.®
Bizde intravendz vankomisin ve klindamisin tedavileri ile birlikte
lokal yara bakimi uyguladik. Tek doz intravendz immunoglobilin
(0,5 g/kg) verdik. Tedavi basladiktan yaklasik on gin sonra
eritemler dizelmeye basladi. Uc hafta icinde lezyonlarda
tamamen iyilesme gozlendi.

Sonug

SHDS bes yas alti cocuklarda sik goérilen dermatolojik
acillerdendir. Mortalite genellikle ge¢ tani konulmasi, uygun
antibiyoterapi baslanmamasi, ikincil enfeksiyonlar, pnémoni,
sivielektrolit dengesizligi ve sepsis ile iliskilidir. Uygun antibiyotik
tedavisi, yeterli s, elektrolit destedi ve asepsi kurallari
uyulmasi izlemde dikkat edilmesi gereken temel noktalardir.
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Diger dermatolojik aciler (TEN, epidermolizis bulloza, toksik
sok sendromu) ile ayirici tanisi da tedavi yaklasimlari agisindan
bUyuk 6nem tasimaktadir.
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Siinnet Sirasinda Uygulanan Prilokain Anestezisi ile Iligkili

Methemoglobinemi

Methemoglobinemia Associated with Prilocaine Use in Circumcision

Murat Caglar Eroll, Nuri Alagakir2, Oguz Dursun2

1Akdeniz Universitesi Tip Fakiiltesi, Cocuk Sagligi ve Hastaliklari Anabilim Dali, Antalya, Tiirkiye
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Cesitli eksojen ve endojen nedenlere bagl olarak hemoglobin
yapisinda bulunan +2 degerlikli demirin +3 degerlikli hale gelmesi
ile methemoglobinemi (MetHb) meydana gelir MetHb oksijen
dissosiasyon egrisinde sola kaymaya neden olur ve dokulara oksijen
birakilamaz. Cocuk yogun bakim Unitesine lokal anestezik ile
yapilan stinnet sonrasi gelisen hipoksemi nedeni ile sevk edilen ve
methemoglobinemi tanisi alan iki olgu sunulmustur. Her iki hastada
da intravendz metilen mavisi tedavisi sonrasi sekelsiz klinik diizelme
g6zlenmigstir. Prilokain yenidodanlarda ve kiguk cocuklarda edinsel
MetHb'nin godrece sik sebeplerinden biridir. GlUnlUmuizde yaygin
olarak ulasilabilen non-invazif yontemlerle hastanin methemoglobin
diizeyinin belli bir stre izlenmesi bu tir olasi ciddi sorunlari dnleyebilir.
Anahtar Kelimeler: Methemoglobinemi, lokal anestezi, prilokain,
sunnet

Abstract

Methemoglobinemia (MetHb) occurs when the ferric iron with the
valence of +2 contained in hemoglobin becomes +3 ferric iron due
to various exogenous and endogenous reasons. MetHb shifts the
oxygen dissociation curve to the left, and consequently, oxygen
cannot be released into the tissues. In this paper, we present two
patients who were referred to the pediatric intensive care unit due to
hypoxemia after their circumcisions with local anesthesia, and who
were eventually diagnosed with methemoglobinemia. There was
clinical recovery without sequelae following intravenous methylene
blue treatment in both patients. Prilocaine is one of the relatively
frequent causes of acquired MetHb in infants and young children.
Monitoring methemoglobin levels of the patients for a certain period
of time using the non-invasive methods widely accessible today may
prevent severe problems of this kind.

Keywords: Methemoglobinemia, local anesthesia, prilocaine,
circumcision

Giris

Hemoglobin (Hb) icerisinde normalde ferro (Fe+2) formunda
bulunan demirin, oksidatif strese bagl olarak oksitlenmesi
sonucu, Uc degerli ferri (Fe+3) formuna doénismesi ile
methemoglobinemi (MetHb) olusur. Bu yeni yapi dokulara
oksijen transportunun bozulmasina neden olur. Saglikl
bireylerde MetHb'nin total Hb orani %2-3'l gegmez. Anemisi
olmayan bireylerde %20-30'a kadar yukselmeler ciddi
sorunlara neden olmayabilir. Buna karsin MetHb dizeyinin
akut olarak %70'in Uzerine ¢ikmasi organ yetmezliklerine
neden olabilir ve fatal seyredebilir.1.2 MetHb kalitsal veya
edinsel nedenlere bagli olarak gelisebilir. Lokal anesteziklerin
edinsel MetHb’ye neden olabilecegi bilinmektedir.3 Prilokain

lokal anestezik olarak tedavi dozunda kullanildiginda

MetHb nadir gérilmekle birlikte literatlirde bildirilen olgular
mevcuttur.4-6 Prilokaininin yikim Grind olan O-toluidine Hb'i
okside eder ve MetHb'ye neden olabilir.2 Akdeniz Universitesi
Tip Fakiiltesi Cocuk Yogun Bakim Unitesi'nde izlenen iki
methemoglobinemi olgusu takip ve tedavinin tartisiimasi
amaci ile sunulmustur.

Olgu
Olgu 1

Bir bucuk aylik erkek hasta dis merkezde siinnet operasyonu
icin ameliyathaneye alinmis. Tibbi hikayesinde bir 0Ozellik
olmadigi, ameliyat oncesi fizik muayenesinin dogal oldugu
Ogrenildi. Ebeveyninden onam alindiktan sonra lokal prilokain
(Citanest©) ile dorsal penil blok ve takiben stinnet operasyonu
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uygulanmis. Operasyon sonrasi ilk bir saatte sorunu olmayan
hastanin 2. saatten itibaren perioral siyanozu gelismis. Olgu,
yogun bakim gereksinimi olmasi Uzerine hastanemiz ¢ocuk
yogun bakim Unitesine sevk edildi. Hastada santral siyanoz
disinda bulgu yoktu. Hemogram ve biyokimyasal tetkiklerinde
patoloji saptanmadi. Hastanin stinnet pansumani ¢ocuk
cerrahisi tarafindan degerlendirilip, yenilendi. Akciger grafisi
normal, elektrokardiyografisi (EKG) sinlzal tasikardi ile
uyumlu idi. Oksijen satiirasyonu %93 olan ve nakil esnasinda
2 L/dk'dan maske ile O, destegdi verilen olguya, O, destegine
devam edildi. Arteryel kan gazinda; pH: 7,27, pCO,: 20,2
mmHg, pO5: 117 mmHg, HCO3: 9,1 mEg/L, laktat: 8,5 mmol/L
ve methemoglobin: %50.9 idi. Hastaya methemoglobinemi
tanisi konuldu. Hastadan gonderilen érnekte glukoz-6-fosfat
dehidrogenaz (G6PD) eksikligi saptanmadi. Ameliyat sonrasi
6. saatte yogun bakim Unitesine alinarak metilen mavisi (1
mg/kg intravendz, inflizyon) tedavisi verildi. Ameliyat sonrasi
8. saatte arteriyel kan gazinda; pH: 7,26, pCO5: 17,6 mmHg,
pOy: 177,5 mmHg, HCO3: 7,8 mEq/L, laktat: 8,43 mmol/L ve
methemoglobin: %2,6 idi. Bu slre icinde ek sorun olmaksizin
takip edildi. Siyanozu hizla gerileyen ve ek metilen mauvisi
inflzyonu gerekmeyen hasta, yogun bakim Unitesinden
problemsiz bir sekilde cocuk cerrahisi klinigine devredildi.

Olgu 2

Uc aylik erkek dis merkezde lokal prilokain ile dorsal penil blok
ve ardindan siinnet operasyonu uygulanmis. ilk 24 saatlik
klinik takibi sonrasi sorunsuz taburcu edilmis. Hastanin taburcu
olmasini takip eden birinci saatinde perioral ve el parmaklarinda
siyanoz gelismis. Stnnet isleminin yapildigi merkeze basvuran
hasta MetHb &n tanisiyla yodun bakim destedi ve tedavisi
verilmek Gzere hastanemiz cocuk yogun bakim Unitesine sevk
edildi. ilk muayenede siyanoz disinda bulgu yoktu. ilk olguda
oldugu gibi rutin tetkikleri (hemogram, biyokimyasal testler ve
akciger grafisi) normaldi. EKG'si sintzal tasikardi ile uyumlu
idi. Oksijen satlrasyonu %94 olan ve nakil esnasinda 2 L/
dakikadan maske ile O, destegi verilen hastaya, O, destedi
devam edildi. Arteriyel kan gazinda; pH: 7,43 pCO,: 27,4
mmHg, pO,: 352 mmHg, HCO3: 18,0 mEqg/L, laktat: 3,95
mmol/L ve methemoglobin: %27,5 idi. MetHb tanisi konulan
hastadan gonderilen oOrnekte G6PD eksikligi saptanmadi.
7 kg olan hastaya 1 mg/kg/doz olacak sekilde intravenoz
metilen mavisi tedavisi verildi. Tedavi sonrasi 2. saatte siyanozu
gerileyen hastanin methemoglobin diizeyi %2,3, 12. saatte
%0,9 idi. Hasta 12 saat sorunsuz takibi sonrasi cocuk cerrahisi
klinigine devredildi.

Tartisma

Prilokain lokal anestezik olarak yaygin sekilde kullanilmaktadir.
Metabolize olmasi ile ortaya cikan O-toluidin MetHb'ye

sebep olabilir Uygulamada prilokainin parenteral formu
ve lidokain ile kombine edilmis kremi kullanilmaktadir.4.5
Terapotik dozlardaki (1-2 mg/kg) prilokain dahi siyanoza yol
agmayacak duzeylerde methemoglobin olusumuna neden
olmaktadir. Doz arttikca risk de artmaktadir4-6. Literatlirde
terapdtik dozda kullanim sonrasi, 6zellikle yenidogan ve st
cocuklugu déneminde, methemoglobinemi gelismis olgular
mevcuttur4.6,7 Methemoglobin reduiktaz aktivitesinin dsutk
olmasi ve fetal Hb'nin daha kolay oksitlenmesi nedeni ile
postnatalilk U¢ ayda toksik maddelere bagl methemoglobinemi
riski daha yuksektir.5.6.8 Sunulan iki hastanin da yasi 4 ayin
altindadir. Operasyon dis merkezlerde yapildidi icin kullanilan
lokal anestezik dozu saptanamamistir. Kan gazinda bakilan
methemoglobin diizeyleri ylksek bulunarak tani konulmustur.
Awasthy ve ark.9 kalbin yapisal olarak normal oldugu siyanotik
hastalarda methemoglobinemi tanisinda kan gazinin 6nemine
vurgu yapmislardir. Alternatif olarak tanida oksijen satlirasyon
agigr yol gostericidir. Sunulan iki olguda da kan gazinda
methemoglobin diizeyi 6lcilerek tani konuldugu icin oksijen
acigr hesaplanmamistir. Pulse ko-oksimetri (oksijen satlrasyonu
%74 ile %100 ve methemoglobin dizeyi %0-%14 araliginda
oldugunda kabul edilebilir diizeyde guvenilir) ve ayni zamanda
methemoglobini saptayabilen daha yeni teknolojiye sahip nabiz
oksimetrelerin tanida kullanilabilecek en uygun non-invazif
yéntemler oldugu bildirilmistir. 10 Ozellikle erken siit cocuklugu
donemindeki yiksek risk g6z éninde bulunduruldugunda,
lokal anestezik ajanlar ile yapilan siinnet sonrasi non-invazif
yontemlerle hastanin methemoglobin duizeyinin belli bir stre
izlenmesi olasi ciddi sorunlari énleyebilir.

Eritrosit icerisinde bulunan nikotinamit adenin dindkleotit
(NADH)-methemoglobin redutktaz (sitokrom b5 rediktaz)
distk miktarda olusan methemoglobini hizla elimine eder.
Eritrositlerde farkli bir methemoglobin rediktaz sistemi daha
bulunur ve nikotinamid adenin dinlkleotid fosfati (NADPH)
kofaktor olarak kullanir. Normal kosullarda bu enzim inaktif
durumdadir, ancak ortamda belirli redoks bilesiklerinin
varhginda aktif hale gecer. NADPH'den aldidi elektronu
methemoglobine aktararak indirgenmesini saglar. Metilen
mavisi bu etkisi nedeni MetHb tedavisinde kullanilir. NADPH
olusumu icin pentoz fosfat yolunda gorevli bir enzim olan
G6PD dizeyinin normal olmasi gerekir.1.3 Her iki hastada da
G6PD eksikligi dislanmustir.

Kimyasalmaddelere bagliMetHb'de, dncelikle tedavisonlandiriimali
veya maruziyet engellenmelidir. Ayni zamanda maddenin viicuttan
uzaklastirlmasina calisiimalidir. Methemoglobin duzeyinin %20
‘nin altinda oldugu durumlarda ilacin kesilmesi tek basina tedavi
icin yeterli olabilir Erken cocukluk déneminde, bu dizeylerde
dahi tedavi gerekebilir811 Methemoglobin dizeyinin %40'in
Uzerinde oldugu durumlarda metilen mavisinin %1'lik ¢ozeltisi
intravendz olarak 1-2 mg/kg dozunda uygulanabilir. Tedaviyi
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takip eden ilk 1 saat icerisinde siyanozun gerilememesi halinde
ayni doz tekrarlanabilir. Hastada G6PD eksikligi varsa metilen
mavisi MetHb'yi artiri.’ Metilen mavisine yanit vermeyen MetHb
olgulari disinda G6PD enzim duzeyinin rutin olarak bakilmasina
gerek yoktur. NADH'a bagimli sitokrom b5 MetHb rediiktaz enzim
diizeyi de uygulanacak tedaviyi degistirmeyeceginden rutin olarak
bakilmamaktadir.3 Methemoglobin dizeyi %70'in Uzerinde ise
hiperbarik oksijen tedavisi ve kan degisimi yapilabilir..3 Her iki
hasta da intravendz metilen mavisine iyi yanit alindigi icin bu
tedavilere ihtiya¢ duyulmamistir.

Bilinen veya slphelenilen ciddi G6PD enzim eksikliginin
eslik ettigi MetHb durumlarinda tedavide metilen mavisinin
kullanilmasi kontrendikedir. Boyle bir durumda askorbik asit
kullanilabilir. Askorbik asit etkisini methemoglobini enzimatik
olmayan yoldan indirgeyerek goésterir. Askorbik asit kullanimi
ile ilgili bilgiler daha ¢ok kalitsal MetHb'nin uzun sureli,
oral tedavisi ile ilgilidir.6.7.117 Bu nedenle sunulan hastalarin
tedavisinde tercih edilmemistir.

Sonug

Prilokain yenidoganlarda ve klglk c¢ocuklarda edinsel
methemoglobineminin goérece sik sebeplerinden biridir. Non-
invazif yéntemlerle hastanin methemoglobin dizeyinin belirli
bir slire izlenmesi bu hastalarda olasi ciddi sorunlari dnleyebilir.
Prilokain kullanimi sonrasi siyanoz gelisen hastalarda nedenler
arasinda MetHb akla gelmelidir. Tedavide intravendz metilen
mavisi G6PD eksikligi olmayan hastalarda ilk secenektir.

Etik
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Hakem Degerlendirmesi: Editérler kurulu disindaki kisilerce
degerlendirilmistir.
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Tanisi Ailesi Tarafindan Reddedilen Bir Olgu: Karbonmonoksit

Zehirlenmesi

A Case of Carbon Monoxide Poisoning in which the Diagnosis was Rejected by the Family

0Ozlem Tolu Kendir, Hayri Levent Yilmaz, Sinem Sar Gokay, Ahmet Kagan Ozkaya, Tuggce Gelik

Cukurova Universitesi Tip Fakiiltesi, Cocuk Saghdi ve Hastaliklari Anabilim Dali, Adana, Tiirkiye

Karbonmonoksit (CO) renksiz, kokusuz, tatsiz ve irritan olmayan bir
gaz olmasi nedeniyle zehirlenildiginin fark edilmesi olduk¢a zordur.
istatistikler, (lkemizde CO zehirlenmesi ve buna bagl élimlerin
en c¢ok isinma amagh kullanilan sobalardan kaynaklandigini
g6stermektedir. Bulanti, bas agrisi ve sersemlik hissinden, komaya
kadar degisen klinik gérinimi olabilir. Bu calismada, iki kez ayni
tabloda acil servisimize basvuran, CO zehirlenmesi dislnulen, temas
Oykusl olmayan, tim aile fertlerinin de farkinda olmadan etkilendigi
bir olgu sunulmustur.

Anahtar Kelimeler: Karbonmonoksit zehirlenmesi, soba, anamnez

Abstract

It is very difficult to recognize carbon monoxide (CO) poisoning
since CO is a colorless, odorless, tasteless, and non-irritating gas.
Statistical data indicates that CO poisoning and related deaths in
Turkey are mostly caused by coal burning stoves used for heating.
There are a wide variety of clinical features, ranging from nausea,
headache and dizziness to coma. In this study, we present a case
of poisoning in a patient who attended the emergency department
twice with the same clinical signs. The patient was considered to
have CO poisoning, had no anamnesis of exposure, and all family
members were affected without being aware of it.

Keywords: Carbonmonoxide poisoning, stove, anamnesis

Giris

Ulkemizde 6zellikle soba ile isinmanin oldugu kis aylarinda
siklikla karbonmonoksit (CO) zehirlenmeleri goriimektedir.
Klinik bulgulari zehirlenme dizeyine gore degisebilmektedir.
Hafif zehirlenme bulgulari olan hastalarin bir kismi “bas adrisi
veya bas dénmesi, sersemlik” gibi miphem yakinmalarla tip
merkezlerinde arastirlmaktadir. Bu olgu sunumu “dengesizlik,
3 dakika stren durgunluk” yakinmalariyla gelen bir hastada
Oykustinde odun veya kdmdir sobasi kullanmadiklari, elektrikle
isindiklarini iddia eden bir ailenin cocugunda yapilan kan
gazlarn tetkikinde karboksihemoglobin (COHb) dizeyinin
ylksek saptanmasiyla CO zehirlenmesi oldugunun anlasiimasi
nedeniyle kis aylarinda “bas adrisi, bas donmesi, sersemlik,
durgunluk” gibi yakinmalarla gelen hastalarda CO zehirlenmesi
tanisinin da g6z 6nline alinmasina dikkat cekmek amaciyla
hazirland.

Olgu

Yedi yasinda kiz hasta, evde kardesiyle oynarken ani
sendeleme etrafa carpma ve iki U¢ dakika stren anlamsiz
bakma yakinmasiyla hastanemiz ¢ocuk acil servisine getirildi.
Geldiginde hastanin vicut isisi, solunum sayisi, nabiz, kan
basinci ve oksijen satlrasyonu sirasiyla 36,4 °C, solunum
24/dk, nabiz 112/dk, kan basinc 90/60 mmHg, SpO>
%100 idi. Oykisiinde bilinen bir hastaligi olmadig, mental
motor gelisiminin normal oldugu 6grenildi. Ozgecmis ve soy
gecmisinde 6zellik yoktu. Fizik incelemede genel durumu iyi,
apatik, hafif konflize, bas donmesi mevcuttu. Tim sistem
muayeneleri dogaldi. Laboratuvar incelemede tam kan sayimi,
biyokimyasal incelemeler, kan gazlari ve elektrokardiyografi
(EKG) normal sinirlarda idi. Ancak ilk basta alinan Oyku
nedeniyle CO zehirlenmesi dngorilmeyen hastada birimimizde
kullanilan kan gazlar cihazinda rutin olarak calislan COHb
dizeyinin yiksek oldugunun (%14,3) saptanmasi Uzerine
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CO zehirlenmesi oldugu disindldi. Hasta monitérize edildi
ve geri solumasiz oksijen maskesi ile O, uygulandi. Hastanin
ailesinden evde odun/kémur sobasi ile isinmadiklari, cocugun
cakmak gibi gereclerle hic oynamadigi bilgisi alindi. izlemde
yasamsal bulgulari dengede seyreden, bilinci agik, koopere
olan, COHb diizeyi %1,2'ye gerileyen ve ek sorunu olmayan
hasta, ailesinin israrla taniyi destekleyecek bilgi vermemesi ve
kaygi dlizeyinin ylksek olmasi gbz dniine alinarak genel cocuk
poliklinigine basvurmalari énerisi ile taburcu edildi.

Bir ay sonra ayni olgu, bas dénmesi, sendeleme yakinmasiyla
tekrar basvurdu. Hastanin fizik incelemesinde bilinci acik,
koopere idi. Ates: 36,7 °C, solunum sayisi: 26/dk, nabiz:
110/dk, kan basinci: 85/60 mmHg, SpO5: %100 idi. Sistem
muayenelerinde 6zellik yoktu. Kan gazinda COHb dizeyi
%17,2 saptandi. Hastaya geri solumasiz oksijen maskesi ile
0O, uygulandi. Ailenin hastayr hastanemize basvurmayarak,
bir ay icerisinde dis merkezlerde genel c¢ocuk, cocuk
kardiyolojisi ve ¢ocuk ndrolojisi polikliniklerine gotirdiga,
EKG, ekokardiyografide, efor testinin, elektroensefalografi
incelemesinin, beyin bilgisayarli tomografi incelemesinin
yapildigi ve normal olarak degerlendirildigi 6grenildi.
Sorguda annenin son dénemde anksiyetesi ve sik sik bas
agnisi olmasi nedeniyle psikiyatri uzmanina basvurdugu ilag
alimina baslanmadidi 6gdrenildi. Hastanin on aylik kardesi
ve babasinda hi¢ yakinmasi olmadigi o6grenildi. Anneden
ve sekiz aylik kardesinden istenen COHb dizeyleri sirasiyla
%15,9 ve %11,2 bulundu. Ailenin verdigi 6yki mevcut
durumu aciklamadigi icin 1sinmayla ilgili i1srarli sorulara aile
bu kez soba ile isindiklar, kédmdr yaktiklar, kisa bir sire
sonra kendilerinin sobayi sondirdigind ve sondirilmus
sobanin tehlike olusturmayacagini disinduklerini belirtti.
Israrla sorulmasina ragmen bu bilgiyi daha 6nce neden
vermediklerinin mantikli bir agiklamasi da aile tarafindan
yaplamamistir. TUm ailenin izleminde genel durumu iyi
yasamsal bulgulari normal seyretti. CO zehirlenmeleri ile
ilgili bilgi yeniden ayrintilariyla anlatilarak ve dnerilerle hasta
taburcu edildi.

Tartisma

CO renksiz, kokusuz, tatsiz ve irritan olmayan bir gaz olup;
atmosferik konsantrasyonu %0,1'in altindadir. Egzoz gazlari,
yanginlar ve karbon iceren bilesiklerin yanma reaksiyonu
mekanizmasi sonucu ya da tam olarak yanma reaksiyonun
tamamlanamadigi 1sinma sistemlerine bagl zehirlenmeler
gorilmektedir.

CO zehirlenmesinden gerceklesen  olimlerin %80'den
fazlasi kapali alanlardaki 1sinma kaynaklari sonucu oldugu
saptanmistir. Amerika Birlesik Devletleri'nde acil servislere
yillik ortalama 40,000 basvuru oldugu bunlarin 5,000 ile 6,000
arasinda degisen sayilarda 6limle sonuclandigi bilinmektedir.2
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Ulkemizdeki istatistikler incelendiginde; en cok zehirlenme
ve Olimle sonucglanan CO zehirlenmesi, 1sinma kaynakli
kullanilan sobaya bagl oldugu ve son dort yillik (2011-2014)
istatistiklere gore en cok Gaziantep'te bu olgulara rastlandigi
saptanmistir.3 Yillara gore ise en ¢ok 6limle sonuglanan CO
olgulari, 2011 yilinda Eskisehir'de, 2012 yilinda Ankara'da,
2013 yilinda istanbul'da ve de 2014 yilinda Gaziantep-Konya
illerinde bildirilmistir.4

COHb'nin insanlarda normal duzeyleri %0,5-1,5 iken
sigara icenlerde %4-9 dizeylerine ¢ikar, yenidoganda ise
%3-7 civarindadir.1.> Karbon monoksit zehirlenmesinde
ilk bulgular COHb %10-15 duzeyine yukseldiginde baslar,
%20-50 dizeyinde iken toksisite belirginlesir ve %50-60
dlzeyini astiginda ise 6ldurici olabilir.1.6 CO hemoglobine
oksijenden 200-250 kat fazla affinite gdsterip COHb
olusturur ve oksijen dissosiyasyon egrisini sola kaydirarak
dokulara oksijen sunumunu azaltir. Klinik olarak bas agrisi,
bas donmesi, ataksi, cesitli dlizeyde biling degisiklikleri, hipo/
hipertermi, bulanti kusma, okstrik takipne, hisilti solunum
baskilanmasi, tasikardi, bradikardi, disritmi, gogis agrisi,
sok bulgulari, metabolik asidoz, sivi elektrolit bozukluklari,
hiperglisemi, rabdomiyoliz gorilebilir5> Tani 6yki ve kan
gazi Orneginde COHb dlzeyinin ylksek bulunmasiyla
konur. Karboksi ve oksi Hb ayirimini yapamadigindan
nabiz oksimetre ile dlcllen oksijen satlrasyonunu ve kan
gazl incelemesinde PaO, normaldir. Bu tetkiklerin tanisal
degeri yoktur.> Tedavide, temel yasam destegine ek olarak
geri solumasiz oksijen maskesiyle veya endotrakeyal tip
araciligiyla 10-15 L/dakika hizinda %100 normobarik oksijen
uygulanmali, bu isleme COHb dizeyi %5-10'un altina
gerileyene kadar veya hastada bulgular kaybolana kadar
yaklasik 4-6 saat devam edilmelidir.1.6 COHb yari 6mri oda
havasinda 300 dk iken, ylksek akimli geri solumasiz maske
ile 90 dakika, hiperbarik O, tedavisi ile 30 dakikaya kadar
duser.>

Sonug

Ozellikle kis aylarinda bas adrisi ve/veya bas dénmesi ve/
veya dengesizlik ve/veya durgunluk gibi yakinmalarla acile
basvuran, oykusinde CO zehirlenmesini distindirtecek cevre
ve ortam bilgisi vermeyen hastalarda da CO zehirlenmesi
olasiliginin g6z éniine alinmasi ve dislanmasi gerekmektedir.

Etik
Hasta Onayi: Aileden onam alinmistir.

Hakem Dederlendirmesi: Editorler kurulu ve Editérler kurulu
disindaki kisilerce degerlendirilmistir.
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Jiivenil Idiyopatik Artrite Ikincil Gelisen Makrofaj Aktivasyon

Sendromu

Macrophage Activation Syndrome Secondary to Juvenile Idiopathic Arthritis

Samet Ozer, Ayse Hendekgi, Nafia Ozlem Kazanci, Ergilin Sonmezgoz, Resul Yilmaz

Gaziosmanpasa Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, Tokat, Tiirkiye

Hemofagositik sendrom (HS) hayati tehdit eden midahalede
gecikildiginde &lumcll olabilen sistemik bir hastaliktir. HS birincil
olarak ya da ikincil nedenlerle ortaya cikabilir. JUvenil idiyopatik
artrit (JIA) ile takip edilen 16 yasindaki kiz hastamiz cocuk sagligs
ve hastaliklari poliklinigine eklem agrilarinda artma, eklemlerde
sisme, eklemlerini hareket ettirmede glclik, halsizlik, istahsizlik ve
3 glindir devam eden ates yuksekligi sikayeti ile basvurdu. Atesin
5. glninde yaygin deri dokintlsi olan hastanin tetkiklerinde
Whbc: 5.800/mm3, Plt: 146.000/mm3, C-reaktif protein: 129
mg/L, eritrosit sedimentasyon hizi: 17 mm/h, ferritin: >2,000 ng/
mL, laktat dehidrojenaz (LDH): 403 U/L, trigliserid: 127 mg/dL ve
fibrinojen: 289 mg/dL saptandi. izlemde atesin 7 giinden uzun
slirmesi, bisitopeni, ferritin ve trigliserid degerlerinde artis, kemik iligi
aspirasyon incelemesinde hemofagositoz olmasi, karaciger ve dalak
boyutlarinda artis olmasi lzerine JiA'ya ikincil makrofaj aktivasyon
sendromu tanisi kondu. Ylksek doz steroid ve siklosporin tedavisine
ragmen atesi devam eden, bisitopenisi derinlesen ve splenomegalisi
artan, ferritin degeri 2.000 ng/mL'nin Uzerinde ve LDH: 1.372
U/L olan hastaya plazma degisimi yapildi. JiA ikincil hemofagositik
sendromunun en énemli nedenlerindendir. Bundan dolayr makrofaj
aktivasyon sendromunun &nemli nedenlerinden biri olan JiA'da
atesin uzun slrdigd durumlarda klinisyenlerin makrofaj aktivasyon
sendromu gelisebilecedi konusunda dikkatli olmalidir. Hayati tehdit
eden bu hastaligin tedavisinin hemen baslatiimasi gerekmektedir.
Anahtar Kelimeler: Makrofaj aktivasyon sendromu, juvenil
idiyopatik artrit, cocuklar

Abstract

Haemophagocytic syndrome (HS) is a life-threatening systemic
disease that can be fatal if treatment is delayed. HS can occur
either primarily or secondary to other systemic diseases. A 16-year
old female, who had been followed because of juvenile idiopathic
arthritis (JIA), was admitted to our hospital with joint pain, joint
swelling, difficulty in moving the joints, malaise, anorexia, and fever
that continued for 3 days. Skin eruptions appeared on the 5th day of
onset of fever. Her laboratory findings were as follows: white blood
cells: 5,800 /mm3; platelets: 146,000 /mm3; C-reactive peptide: 129
mg/L, erythrocyte sedimentation rate: 17 mm/h; ferritin: >2,000
ng/mL; lactate dehydrogenase: 403 U/L; triglycerides: 127 mg/dL;
and fibrinogen: 289 mg/dL. The diagnosis of macrophage activation
syndrome secondary to JIA was established based on fever lasting
longer than 7 days, presence of bicytopenia, elevated laboratory
findings (particularly ferritin: >2,000 ng/mL and triglycerides),
presence of hemophagocytosis in the bone marrow, and increased
liver and spleen size. Although high-dose steroid and cyclosporin
treatment was given, plasma exchange was also performed because
of persisting fever, bicytopenia, and hepatosplenomegaly as well as
increased ferritin and LDH levels of >2,000 ng/mL and 1,372 U/L,
respectively. JIA is a major cause of secondary haemophagocytic
syndrome. This suggests that clinicians should be aware of the
development of macrophage activation syndrome if fever persists in
children with JIA. Treatment for this life-threatening disease must be
started immediately.

Keywords: Macrophage activation syndrome, juvenile idiopathic
arthritis, children

Giris

Hemofagositik sendrom (HS) ilk defa 1952 yilinda Farquhar
ve Claireaux tarafindan tanimlanmistir ve kan hcrelerinde
fagositoz ve solid organlarda histiyosit proliferasyonunun
goruldiglu ailesel hemofagositik retikllozis olarak tarif
edilmistir.m HS birincil (genetik) ve ikincil (kazaniimis) olarak

siniflandinlir. - Kazanilmis HS viral, bakteriyel, fungal ve
parazitik enfeksiyonlar, malign hastaliklar, Kawasaki hastaligl,
enflamatuvar barsak hastaligi ve otoimmin hastaliklarla
iliskilidir.2,3 Otoimmin hastaliklarla olusan sekline Makrofaj
Aktivasyon sendromu (MAS) da denir. MAS &zellikle sistemik
Jvenil idiyopatik artritte (JIA) araya giren enfeksiyonlarla,
tedavideki degisiklerle ya da tedavilerin yan etkileri ile
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tetiklenebilen ve iyi diferansiye monositlerin aktivasyonu ve
enfiltrasyonu ile karakterize bir sendromdur.4.5 MAS sistemik
hiperenflamasyonun gorildigd, histiyosit proliferasyonunun
kontrol edilemedidi, enflamatuvar sitokinlerde anormal
artisla karakterize klinik tablodur. MAS ylksek dizeyde
proenflamatuvar sitokinlerin Uretimine neden olan yogun
makrofaj ve T hiicre ¢cogalmasinin oldugu, artmis ama etkili
olmayan bir bagisiklik cevabinin gérildigu sistemik hastaliktir.
Prognoz erken tani ve hizli tedavi ile iliskilidir> MAS tanis
Ravelli tani kriterlerine veya hemofagositik lenfohistiositoz
(HLH)-2004 tani rehberine gore konmaktadir. Bunlardan
yaygin olarak kullanilan HLH-2004 tani rehberidir. Uluslararasi
Histiyosit Birligi'nin kilavuzlarina gére HLH tanisi icin su sekiz
kriterden bes tanesinin bulunmasi gerekir: Ates, splenomegali,
sitopeni (2 ya da 3 hicre serisini tutan), hipertrigliseridemi
veya hipofibrinojenemi (ya da ikisi), hiperferritinemi, solubl
interleukin-2 resept6r alfa duzeyinde artis, dogal olduricd
hicre aktivitesinde azalma ve kemik iligi, dalak veya lenf

Tablo 1. Plazma degisimi 6ncesi laboratuvar bulgular

nodlarinda hemofagositozun varligidir6 Bu yazida 16
yasindaki JIA ile takip edilen kiz hastada gelisen MAS olgusu
sunulmustur.

Olgu

Javenil idiyopatik artrit tanisi ile takip edilen 16 yasindaki kiz
hasta eklem agrilarinda artma, eklemlerde sisme, eklemlerini
hareket ettirmede guclik, halsizlik istahsizlik ve 3 glndur
devam eden ates yiksekligi sikayeti ile cocuk hastaliklari
poliklinigine basvurdu. Hasta parmaklarda, el bileginde,
ayakta, ayak bileginde, diz ve dirsek eklemlerinde agri ve
sislik sikayetlerinin son 3 gundir giderek arttigini belirtti.
Fizik muayenede ates: 38,2 °C, kalp tepe atimi: 102/dakika,
solunum sayisi: 22/dakika, tansiyon: 110/65 mm-Hg. El, el
bilegi, ayak, ayak bilegi, diz ve dirsek eklemleri sis ve kizarikti
ve bu eklemlerde hareket kisitlihdi vardi. Adrilarindan dolayi
yUrimede guclik cekiyor ve ellerini kullanamiyordu. Sikayetleri
3 gln Once baslamis ve her gin koétlye gitmisti. Batin

CRP: C-reaktif protein, Hb: Hemoglobin ALT: Alanin aminotransferaz LDH: Laktat dehidrojenaz

1. Giin 2. Gin 3. Gun 4. Giin 5. Gun
Beyaz klire/mm3 8700 9200 5800 1600 1120
Trombosit/mm3 202000 203000 146000 106000 92000
Hb gr/L 11,4 10,3 10,2 8,5 7,0
CRP mg/L 50 129 171 226
Sedimentasyon mm/saat 32 31 17 34 -
Ferritin ng/mL - 1432 >2000 >2000 82139
Fibrinojen mg/dL - 350 289 213 -
Trigliserid mg/dL - 127 204 155
ALT U/L 36 36 39 159 98
Kreatinin mg/dL 0,63 - 0,47 1,42 2,31
LDH U/L - 372 403 1372 2840

CRP: C-reaktif protein, Hb: Hemoglobin ALT: Alanin aminotransferaz LDH: Laktat dehidrojenaz

Tablo 2. Plazma degisimi sonrasi laboratuvar bulgular

1. Giin 2. Gun 3. Gun 4. Gin 5. Giin
Beyaz kire/mm3 1350 1240 3490 3050 3180
Trombosit/mm3 100000 84000 74000 63000 62000
Hb gr/dL 7.8 8,5 8 10,1 10,5
CRP mg/L 168,11 44,67 18,15 14,32 9,5
Sedimentasyon mm/saat 40 14 5 20 30
Ferritin ng/mL 79147 32102 1337 970 730
Fibrinojen mg/dL 217 378 - - 378
Trigliserid mg/dL 249 341 223 250 -
ALT U/L 232 99 127 57 60
Kreatinin mg/dL 1,67 1,47 1,35 1,10 0,71
LDH U/L 3100 463 - 300 -
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muayenesinde traube alani kapali ancak dalak ele gelmiyordu.
Diger sistem muayeneleri normaldi. ikinci giinde tim gévdeyi
saran, bacaklar tutan yaygin makuilopapller dokintd gikti.
Direncli atesi olan hastanin ayni glin ates yUkseklikleri 38-39,5
°C arasinda seyretti. Steroid olmayan enflamasyon &nleyici
tedaviye ragmen sikayetleri devam eden hastanin laboratuvar
bulgularinda; I6kopeni, anemi, trombositopeni, ferritin,
trigliserid ve laktat dehidrojenaz dizeylerinde artis, normal
sinirlarda olmakla beraber fibrinojen diizeylerinde disUs tespit
edildi (Tablo 1). Ultrasonografik incelemede splenomegali
ve hepatomegali tespit edildi. Ekokardiyografisi normal
olarak degerlendirildi. Kemik iligi aspirasyon incelemesinde
hemofagositoz goriildi. Bu bulgularla hastaya JiA'ya ikincil
MAS tanisi kondu. Bunun Uzerine hastaya 6 glin sireyle 1
g/gln metilprednizolon ve 4 mg/kg/gln siklosporin tedavisi
verildi. Tedavinin 4. glintinde bulgulari ilerleyen hastaya 1x100
mg/gln subkutan anakinra tedavisi baslandi. Bu tedavilere
ragmen hastanin sikayetlerinin, ferritin yUksekliginin ve
bisitopeninin devam etmesi ve bilincin konflize olmasi lizerine
cocuk yogun bakim Unitesine alindi. Alti defa plazma degisimi
uygulanan hastanin klinik tablosu ve laboratuvar degerleri
tam dizelme olmamakla beraber giderek dizeldi. Plazma
degisimi Gncesi ve sonrasl laboratuvar degerleri Tablo 1 ve
2'de verilmistir.

Tartisma

Makrofaj aktivasyon sendromu ilk defa Hadchouel ve ark.2
tarafindan sistemik jiivenil idiyopatik artrit (sJiA) ile iliskili olarak
1985 yilinda tanimlandi.1.24 Cesitli etiyolojik faktorler ile ortaya
cikabilen tipik klinik ve laboratuvar Gzellikleri ile karakterizedir.
MAS erken tedaviye baslanmadig takdirde sJiA'nin fatal bir
komplikasyonu olarak gorllmektedir. Hastaligin  mortalitesi
%8-22 arasinda degismektedir4 Kazanilmis HLH sJiA disinda
sistemik lupus eritematozus, enflamatuvar barsak hastalig,
Kawasaki hastaligi, ilaclar, viseral leishmaniasis, enfeksiydz
mononikleoz ve viral enfeksiyonlar (echovirus, parvovirus,
HIV), salmonellozis ve Guillain-Barre sendromu ile birlikte
gorilir57.8 JIA tanisi ile izlenen hastalarin makrofaj ve T
hicrelerinden ¢cok miktarda salinan proenflamatuvar sitokinlere
karsi yetersiz bir immiin cevap géstermesinin MAS olusumunda
rol aldigi dislnilmektedir.! Genel durumda bozulma, direngli
ates, mukozal kanama, nérolojik anormallikler (bas adrisi,
iritabilite, letarji, nobet, koma), pulmoner fonksiyonlarda
bozulma, kardiyak ve renal yetmezlik, jeneralize lenfadenopati,
hepatosplenomegali, eritrosit sedimentasyon hizinda ani
disme, pansitopeni, karaciger fonksiyonlarinda bozulma, kan
lipidlerinde ani ylkselme, ani gelisen anormal koagulasyon
parametreleri, ferritin dizeyinde ylikselme kazanilmis HLH/MAS
genel klinik ve laboratuvar 6zellikleri arasinda yer almaktadir.1-4.9

MAS'nun klinik &zellikleri sJiA ile benzerlik gdstermektedir

44

ve ayiricl tanida karisiklida neden olabilmektedir. Sistemik
JiA'da altta yatan enflamatuvar siirece bagl olarak
siklikla fibrinojende oldugu gibi I0kosit ve trombosit sayisi
artmaktadir. Bu laboratuvar degerlerinin kazanilmis HLH'de
dusltyor olmasi erken tani icin degerlidir. Bizim hastamizda
da 3. glnde trombosit ve 4. glinde I6kosit degerlerinin
dismesi erken donemde MAS tanisi koymada etkili olmustur.
Ferritin dlzeylerinin >500 ng/mL olmasi MAS tanisi alan
hastalarin %89,9'unda, MAS gelismemis sJiA hastalarinda ise
%50,4 oraninda gorulir. Bu esik deger iki hastaligin ayirimi
icin yeterli degildir ancak diger taraftan MAS'in sistemik
enfeksiyonlardan ayirminda yardimadir3 MAS'In  akut
déneminde ferritin dlzeyleri 5.000 ng/mL hatta 10.000 ng/
mL dizeylerine cikabilir6 Bizim hastamizda ferritin degerinin
82.139 ng/mL olmasi MAS tanisini kuvvetle desteklemistir.
Kemik iligi incelemesinde %63,5 hemofagositoz gorulebilir
ayni zamanda kazanilmis HLH'de baslangic evresinde
hemofagositoz gorilmeyebilir. MAS tanisi icin HLH-2004 tani
kilavuzu disinda Ravelli tani kriterleri de kullaniimaktadir,10.11
Davi ve ark.6 MAS tanisi icin HLH-2004 tani kilavuzu ile
Ravelli tani kriterlerini karsilastirdiklari calismalarinda Ravelli
tani kriterlerini MAS tanisi icin daha iyi bir yéntem oldugunu
iddia etmislerdir. Ravelli tani kriterlerine gére MAS tanisi icin
2 veya daha fazla laboratuvar kriteri ya da 2 veya daha fazla
klinik kriter ve/veya laboratuvar kriteri gereklidir. Laboratuvar
kriterleri trombosit <262.000/mm3, aspartat amino transferaz
>59U/L, beyaz kan hiicresi <4.000/mm3, fibrinojen <2,5 g/L
olmasini icerir. Ek olarak serum CD25 ve CD163 seviyesinde
artis, C3 ve C4 dizeyinde dustus MAS tanisini destekler ve
sJIA ayricl tanisinin yapilmasinda yardimar olmaktadir.5 Klinik
kriterleri ise hepatomegali, hemorajik bulgular ve santral sinir
sistemi bulgularini icerir6.11 Bu olgu sunumunda sistemik
JIA tanisi ile izlenen hastamiz artan eklem adrilari, direncli
ates, inguinal lenfadenopati ve makuilopapuler dokdntileri
ile akut bir atak gegirmekteydi. Hastanin klinik izleminde
atesin yedi gunden uzun sirmesi, splenomegali gelismesi,
beyaz kire, hemoglobin ve trombosit degerlerinin dismesi,
ferritin dizeylerinin merkezimizde >2.000 ng/mL ve plazma
degisimi yapildigi merkezde 82.139 ng/mL olmasi, trigliserid
diizeylerinin normal sinirin Gstline ¢ilkmasi ve kemik iligi
aspirasyon incelemesinde hemofagositozun olmasi MAS tanisi
koymayi saglad.

Hiperenflasyon lenfositler icin sitotoksik olan ve sitokin
salinimini inhibe eden steroidlerle tedavi edilebilir. HLH tedavisi
HLH-2004 tedavi protokoliinde yer alan deksametazon,
etoposid ve siklosporin A ile yapilir.12 Deksametazonun beyin
omurilik sivisina gegisi daha iyi oldugundan tercih edilmektedir.
Ancak genetik HLH'dan farkli olarak yiksek doz kortikosteroid
MAS tedavisinde tek basina etkili olabilir. Bu konuda ilk defa
Fransa'dan 7 tane MAS tanisi alan ¢ocukta ylksek doz steroid
tedavisi kullanilmis ve basari saglanmistir. 10 Kortikosteroid
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tedavisine siklosporin eklenmesi de MAS tedavisinde &ne
clkmaktadir. Siklosporin gesitli sitokin genlerini aktive eden
trankripsiyon faktorlerini durdurur.> Bizim hastamiza da énce
ylksek doz kortikosteroid baslanmis ancak klinik bulgularin hizli
ilerlemesi nedeniile tedaviye siklosporin ve anakinra eklenmistir.
Etoposid de HLH-94 ve HLH-2004 tedavi kilavuzunda yer alan
MAS tedavisi icin kullanilan diger bir ilactir. Cortis ve Insalaco’3
yaptigi calismada kortikosteroid ve siklosporin A'ya cevap
vermeyen olgularda TNF-a inhibitérl etanerceptin remisyon
saglamada basarili oldugunu 6ne stirmustur. Sitokin firtinasinin
oldugu MAS'ta enflamatuvar yolakta énemli rol oynayan IL-
1'in antagonisti olan anakinranin da tedavide basarili olarak
kullanildigr olgular da bulunmaktadir. Erken donemde yliksek
doz kortikosteroid tedavisine eklenen anakinranin remisyona
girme suresini kisalttigi savunulmaktadir.> Plazma degisimi
yoluyla sitokinlerin uzaklastirlmasi diger tedavi yontemleri
terap6tik etkinlige ulasana kadar kullanilan bir diger tedavi
yontemi olarak tanimlanabilir.5.17 Bu olguda ila¢ tedavilerine
ragmen klinik bulgularin giderek kétilesmesi nedeni ile plazma
degisimi uygulanmistir. Plazma degisimi sonrasi kortikosteroid,
siklosporin ve anakinra tedavisine devam edildi. Demirkol ve
ark.14 ikincil HLH'de yaptigi calismada plazma degisimi ve
metilprednizolon veya intraven6z immdinglobllin tedavilerini,
plazma degisimi ve kemoterapi veya deksametazon
tedavilerinden etkili bulmuslardir.

Sonug

Sistemik JiA, makrofaj aktivasyon sendromun en Gnemli
nedenlerinden biridir. sJiA tanisi ile izlenen hastalarda atesin
uzun surddgu durumlarda MAS gelisebilecedi mutlaka akilda
tutulmali ve hayati tehdit eden bu hastaligin tedavisi hemen
baslatiimalidir. Diger tedavilere direncli MAS hastaliginda
plazma degisimi glvenilir ve etkin bir tedavi yontemidir.
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Akut infantil Hemorajik Odem: Bir Olgu Sunumu
Acute Hemorrhagic Edema of Infancy: A Case Report

Mehmet Acikgoz, Ahmet Giizel

Ondokuz Mayis Universitesi Tip Fakiiltesi, Cocuk Sadligi ve Hastaliklari Anabilim Dali, Samsun, Tiirkiye

Akut infantil hemorajik 6dem ates, 6dem ve purpurik deri
dokuntlleri ile karakterize derinin |6kositoklastik  vaskulitidir.
Etiyolojisinde enfeksiyonlar, immdinizasyon ya da ilaglar sorumlu
olabilmektedir. Hastaligin baslangici olduk¢a guraltdlt bir seyir
izlemesine karsin, klinik gidis benign karakterde olup kisa stirede
tamamen iyilesmektedir. Burada akut infantil hemorajik 6édemli 13
aylik bir erkek cocugu sunulmustur. Klinik izlem ve tedavi agisindan
farkli yaklasimlar gerektiren &zellikle Henoch-Schdnlen purpurasi,
meningokoksemi, purpura fulminans gibi hastaliklarla ayirici
tanida akut infantil hemorajik 6demin de distnllmesi gerektigini
vurgulamak istedik.

Anahtar Kelimeler: Akut infantil hemorajik 6dem, sit c¢ocugu,
|6kositoklastik vaskdilit

Abstract

Acute hemorrhagic edema in young infants is an isolated cutaneous
leukocytoclastic vasculitis characterized by fever, edema and purpuric
rashes. Infections, immunization and drugs can be responsible in the
etiology of the disease. In spite of its clinical violent onset; clinical
course is benign and the disease resolves in a short time. In this paper,
we report a 13 month-old boy who presented with petechial rash on
the earl lobes, targetoid plaques on the right upper extremity, and
swelling of the right foot.

Acute infantile hemorrhagic edema,

Keywords: infancy,

leucocytoclastic vasculitis

Giris

Akut infantil hemorajik 6dem (AIHO) genellikle 4-24 ay yas
araliginda nadir gorilen, selim seyirli, nadir gortlen, deriye
sinirli, 16kositoklastik vaskulit tablosudur. Klinik olarak ates,
buyuk purpurik derilezyonlari ve 6dem triadi ile karakterizedir."
1913 yilinda “el ve ayaklarda purpura, Urtiker ve anjiondrotik
o6dem” olarak ilk kez Amerika Birlesik Devletleri'nde Snow?
tarafindan tanimlanmigtir. Ginimuzde akut infantil hemorajik
o6demin etiyolojisi netlesmemistir ve spesifik bir tedavisi yoktur.
Akut infantil hemorajik 6demin ayirici tanisinda, Henoch
Schonlein purpurasi (HSP), purpura fulminans, septisemi,
meningokoksemi gibi purpurik dékuntilld hastaliklar yer
almaktadir.

Bu makalede purpurik dokdntli ile seyreden hastaliklarla
kolaylikla karisabilen ve farkli tanilar konulabilen akut infantil
hemorajik 6dem tanisi olan on (g aylik bir olgu sunulmustur.

Olgu

Hikayesinden bir hafta dnce g6z kapaklarinda siskinlik, ellerinde
ve ayaklarinda dokintu sikayetleri hastaneye yatirildigi ve
takibinde dokdntulerin sol kulakta ve ekstremitelerinde de
ciktigr 6grenildi. Meningokosemi, purpura fulminans ve sepsis
on tanilari ile vankomisin ve sefotaksim tedavisinin 4. glintinde
acil servisimize sevk edilen hastanin vicut isisi: 36,5 °C, nabiz:
122/dk, solunum sayisi: 28/dk, kan basinci: 90/60 mmHg
olarak saptandi. Fizik muayenede vicut agirhdi; 10 kg (25-50.
persantil), boyu; 75 cm (25-50. persantil), yizin sol tarafinda,
her iki kulak kepcesinde, alt ve Ust ekstremitede basmakla
solmayan purpurik dokiintu tespit edildi (Resim 1, 2). El ve ayak
dorsalinde 6dem saptandi. Diger sistem muayeneleri normaldi.
Laboratuvar incelemelerinde I6kosit sayisi  12.200/mm3,
trombosit 559.000/mm3, Hb 9,4 gr/dL, C-reaktif protein: 55
mg/L, eritrosit sedimantasyon hizi 20 mm/saat idi. Kanama
zamani 2 dakika, protrombin zamani 12,3 saniye, uluslararasi
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normallestirilmis oran 1,1, aktive parsiyel tromboplastin

zamani 24,4 saniye idi. Kan biyokimyasi, idrar analizi, serum
immunoglobulinler ve kompleman 3 ve 4 dizeyleri normaldi.
Gaytada gizli kan negatif idi. Kan, idrar ve bogaz kiltirlerinde
Ureme olmadi. Deri biyopsisi I6kositoklastik vaskdler reaksiyon
ile uyumlu bulundu. Hastaya AIHO tanisi konularak sistemik
steroid ve antihistaminik tedavi diizenlendi ve takibe alind.

Resim 2. Kulakta purpurik dékintiler

Tartisma

Akut hemorajik 6dem, iki yasindan kigutk infantlar etkileyen
izole kutandz Iokositoklastik vaskulittin.  Deri lezyonlar
ylzde, kulaklarda, ekstremitelerde hedef tahtasi gorintlsu
ve Odem ile karakterize makill ve papul seklinde olabilir.
Keskin sinirlari olan purpuralar, siklikla ortasi koyu, kenarlari
acik renkli, yuvarlak plaklar seklindedir.3.4 Klinik bulgular
ve histopatolojisindeki benzerlikler sebebiyle bazi yazarlar
AIHO Henoch-Schénlein sendromunun varyanti olarak kabul
etmektedir.> Ancak farkli bir klinik tablo oldugunu belirten
yazarlar da mevcuttur.6

Lokoklastik vaskdlit olarak kabul edilen hastaligin etiyolojisi
net degildir. Hastalarin cogunda gecirilmis Ust solunum yolu
enfeksiyonu, ilag kullanmi veya imminizasyon hikayesi
bulunmaktadir.3 Streptokoklar, stafilokoklar ve adenovirisler
en sik bildirilen mikrobiyolojik ajanlardir”7 Lokositoklastik
vaskilit nedeni olarak literatlirde penisilin, trimetoprim
sllfametoksazol ve nonsteroid antienflamatuvar ilaglar
bildiriimistir.8

Olgumuzda ates, 6dem, ekstremite ve ylizde yerlesim gosteren
ekimotik lezyonlarinin varligi, organ tutulumu olmamasi ve
deri biyopsi sonucu Iokositoklastik vaskdlit ile uyumlu olmasiyla
AIHO tanisi konuldu. Olgumuzda Gst solunum yolu enfeksiyonu
ve ilag kullanim hikayesi mevcuttu. Olgumuzda ilk ¢ikan kulak,
yUz ve ekstremitelerdeki dékintiler ginler icerisinde iyilesme
gosterirken vicudun farkli yerlerinde benzer hemoraijik, ortasi
koyu, kenarlari daha agik renkli yeni plaklar ve 6dem gorilda.

Rutin laboratuvar incelemelerinin tanisal degeri yoktur. Beyaz
kdre sayisinda, trombosit sayisinda ve sedimantasyon hizinda
artis bazi olgularda gordlebilir. Lezyonun oldugu bolgeden
alinan ‘punch’ biyopside AIHO'niin histopatolojik &zelligi
olan I6kositoklastik vaskdlit tespit edilmektedir. Hikaye, fizik
muayene ve laboratuvar ile tani konulabilmektedir.9 Akutinfantil
hemorajik 6demin ayirici tanisinda tipik lezyonlarin varligi,
genellikle 4-24 ay yas araliginda gorilmesi, organ tutulumu
olmamasi ve biyopsi yardimci olabilir.10 Meningokoksemi,
eritema multiforme, septisemi, Urtiker, purpura fulminans,
Kawasaki hastaligi ve HSP gibi dokiintu ile seyreden hastaliklar
ayinicl tanida dastnilmelidir? Olgumuza ilk gittigi saglik
merkezinde meningokosemi, purpura fulminans ve sepsis 6n
tanilari ile vankomisin ve sefotaksim tedavisinin 4 gln verildigi
ogrenildi.

AIHO'nin  6zgil tedavisi  bulunmamaktadir.  Hastaligin
tedavisinde sistemik steroid kullanimi tartismalidir. Literatlrde
etkili olmadigina dair raporlar olmakla birlikte, steroid
tedavisinin  faydali  oldugunu bildiren  arastirmacilarda
mevcutturé Literatlrde antihistaminik kullanimina bagl
iyilesen olgularda bildiriimektedir.1? Biz de, hastamiza sistemik
steroid ve antihistaminik ilag tedavisi uyguladik.
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Sonug

Ates, purpurik dokuntld ve 6dem ile gelen hastalarin ayirici
tanisinda hayati tehdit eden meningokoksemi, purpura
fulminans gibi ciddi hastaliklar yaninda 4-24 ay yas araliginda
bening seyirli, kendiliginden dizelen ve seyrek gorilen
tablolarindan biri olan AIHO de akilda tutulmasi gerektigini
vurgulamak amaciyla bu olgu sunulmustur.
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Salbutamol Tedavisine Sekonder Gelisen Bir Supraventrikiiler

Tasikardi Olgusu

A Case Report with Supraventricular Tachycardia Secondary to Salbutamol Treatment
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Sayin Editor,

Derginizin 2015 yili, 2. cilt, 3. sayisinda 145. ile 148. sayfalar
arasinda yayinlanan Giray ve ark. tarafindan sunulan “Salbutamol
Tedavisine Sekonder Gelisen Bir Supraventrikiler Tasikardi Olgusu”
baslikli yaziyi ilgiyle okudum. Yazida, respiratuvar sinsityal virlise
(RSV) bagl bronsiyolit tanisi alan iki aylik bir bebekte tek doz
inhaler salbutamol tedavisi uygulamasi ardindan supraventikiler
tasikardi (SVT) gelistigi ve bunun basarili bir sekilde tedavi
edildigi, sonug olarak salbutamol kullanilmasi sonrasinda olasi
komplikasyonlardan biri olan tasiaritmiler agisindan hastalarin
yakin izlenmesi gerektigi vurgulanmistir. Giray ve ark.! sunmus
olduklari bu olgu ile inhaler salbutamol tedavisi sirasinda ortaya
cikabilecek yan etkilerden biri olan tasiaritmiler agisindan cocuk
hasta izlemi yapan hekimler icin farkindalik yaratmislardir.

RSV, 6zellikle iki yas altindaki cocuklarda bronsiyolitin en sik
nedenlerinden biridir. Tedavisi, hastanin klinik durumuna gére
oksijen tedavisi ve hidrasyondur. Bronkodilatér tedavinin ve
kortikostreroidlerin hastaligin tedavisinde rutin olarak yeri
yoktur.2 RSV enfeksiyonu, siklikla pulmoner tutuluma bagl
klinik bulgular ile karsimiza cikiyor olmasina ragmen, diger
organ sistemlerini de (noérolojik, kardiyak, endokrin sistemler
gibi) etkiledigi, klinik bulgulara yol a¢tidi bilinmektedir.3 RSV
bronsiyoliti sirasinda, miyokardiyal tutulum ilk kez 1972 yilinda
fatal intertisyel miyokardit tanisi alan bir olgu ile sunulmustur.4
Hastallk sirasinda, ikinci derece AV blok, RSV-liskili mutifokal
atriyal tasikardi, SVT, kardiyojenik soka neden olan atriyal
flatter, ventikiler fibrilasyon, ventrikiler tasikardi gibi ritim
bozukluklarinin gelistigi bildirilmistir.>9

Giray ve ark.1 sunmus olduklari olguda SVT'nin her ne kadar
salbutamol tedavisine bagl gelismis oldugu vurgulanmis olsa
da, RSV enfeksiyonunun da miyokardiyal tutuluma neden
olarak SVT gelisimine katki saglayabilecegi akilda tutulmalidir.

Anahtar Kelimeler: Bronsiyolit, respiratuvar sinsityal viris,

salbutamol, supraventrikller tasikardi
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salbutamol, supraventricular tachycardia

syncytial

Hakem Degerlendirmesi: Editorler kurulu disinda bulunan
kisiler tarafinca degerlendirilmistir.

Kaynaklar

1. Giray T, C8l D, Yalvag Z, Bicer S, Kiiciik O, ve ark. Salbutamol
tedavisine sekonder gelisen bir supraventrikiler tasikardi olgusu.
Turk J Pediatr Emerg Intensive Care Med. 2015;2:145-8.

2. Zorc JJ, Hall CB. Bronchiolitis: recent evidence on diagnosis and
management. Pediatrics. 2010;125:342-9.

3. Njoku DB, Kliegman RM. Atypical extrapulmonary presentations of
severe respiratory syncytial virus infection requiring intensive care.
Clin Pediatr (Phila). 1993;32:455-60.

4. Puchkov GF Min'kovich BM. Respiratory syncytial infection in a child
complicated by interstitial myocarditis with fatal outcome. Arkh
Patol. 1972;34:70-3.

5. Armstrong DS, Menahem S. Cardiac arrhythmias as a manifestation
of acquired heart disease in association with paediatric respiratory
syncytial virus infection. J Paediatr Child Health. 1993;29:309-11.

6. Donnerstein RL, Berg RA, Shehab Z, Ovadia M. Complex atrial
tachycardias and respiratory syncytial virus infections in infants. J
Pediatr. 1994;125:23-8.

7. Playfor SD, Khader A. Arrhythmias associated with respiratory
syncytial virus infection. Pediatr Anesth. 2005;15:1016-8.

8. Thomas JA, Raroque S, Scott WA, Toro-Figueroa LO, Levin DL.
Successful treatment of severe dysrhythmias in infants with
respiratory syncytial virus infections: Two cases and a literature
systematic review. Crit Care Med. 1997;25:880-6.

9. Huang M, Bigos D, Levine M. Ventricular arrhythmia associated with
respiratory syncytial viral infection. Pediatr Cardiol. 1998;19:498-
500.

Yazisma Adresi/Address for Correspondence: Dr. Oksan Derindz, Gazi Universitesi Tip Fakiltesi, Cocuk Sagligi ve Hastaliklari Anabilim Dali, Ankara, Tirkiye
Tel.: +90 312 202 42 12 E-posta: oderinoz@gazi.edu.tr
Gelis Tarihi/Received: 23.12.2015 Kabul Tarihi/Accepted: 25.01.2016

49



Editore Mektup / Letter to Editor I

el 1]

DOI: 10.4274/cayd.74755
CAYD 2016;3:50-1

Editore Mektup: Salbutamol Tedavisine Ikincil Gelisen Bir

Supraventrikiiler Tasikardi Olgusu

Letter to Editor: A Case Report with Supraventricular Tachycardia Secondary to Salbutamol

Treatment

Suat Biger, Tuba Giray

Yeditepe Universitesi Tip Fakiiltesi, Cocuk Saghdi ve Hastaliklari Anabilim Dali, istanbul, Tiirkiye

Sayin Editor,

Derginizin 2015 yili, 2. cilt, 3. sayisinda 145 ile 148. sayfalar
arasinda tarafimizca vyayinlanan “Salbutamol Tedavisine
Sekonder Gelisen Bir Supraventrikiler Tasikardi Olgusu” baslikli
olgu sunumuna yanit olarak, 2016 yili 3. cilt 1. sayisinda yayim
icin kabul edilen editére mektupta, yazar respiratuvar sinsityal
virls (RSV) enfeksiyonlar sirasinda pek de nadir olmayarak
karsilasilabilecek olan miyokardite dikkat cekmis olup, yazarin
goruslerine tamamen katiliyoruz. Olgumuzda hangi nedenle
miyokardit distinmedigimiz konusunda agiklama yapma
geregi duymus oldugumuz icin bu konuyu asagidaki satirlarda
biraz daha ayrintili aciklamak istedik.

RSV enfeksiyonu sirasinda solunum sistemi disinda dolasim
sisteminde de etkilenmeler ortaya cikabilmektedir.!
Bradiaritmiler, degisik derecelerde atriyoventrikiler bloklar,
multifokal atriyal tasikardi, supraventrikiler tasikardi,
atriyal flatter, ventikller fibrilasyon, ventrikller tasikardi
gibi ritim bozukluklarinin RSV ile iliskili olarak ortaya ciktig
gosterilmistir.2.3 Bu ritim bozukluklarinin nedeni viriisiin neden
oldugu miyokardiyal tutulum ve elektrik iletim sistemine
dogrudan etkisi olabilir.4 Agir bronsiyolit olgularinda pulmoner
hipertansiyonun da olabildigi, artmis pulmoner arter sistolik
basincinin gecici triklspit kapak yetersizligine neden oldugu
gosterilmistir> Bu olgularda ortaya ¢ikan miyokard hasari
ve sad ventrikller dekompansasyonun kardiyak troponin
dlzeylerinde artis ve sistolik hipotansiyonla birlikte oldugu ve
sag ventriktler ylklenmenin aritmileri ortaya cikarabilecegi
gosterilmistir.6.7 Salbutamol direkt sempatomimetik selektif
beta-2-adrenerjik etkili bir ila¢ olmasina ragmen olasilikla
kalbin atriyumundaki beta-2 reseptorlerin varligina bagl
olarak baslica eriskinlerde, daha az siklikta da bebek ve

cocuklarda tasikardi ve tasiaritmilere neden olabilir8-11 Bu
tasiaritmiler ekstrasistoller ya da ani 6lim seklinde semptom
verebilen atriyal ya da ventrikiler ektopik kompleksler, atriyal
(supraventrikiler tasikardi dahil) ya da ventrikiler aritmiler
seklinde olabilir.>-11 Literatirde salbutamol kullanimina ikincil
oldugu dusunilen supraventikiler tasikardi (SVT) olgularinda
salbutamol  tedavisinin  kesilmesinden  sonra  SVT'nin
tekrarlamadigi bildirilmistir.2.10 Ayrica salbutamol kullanimina
ikincil olarak ortaya ciktigi gosterilen kardiyak etkiler kisa
slreli olup, buna karsilik RSV miyokarditi oldugu distntlen
olgularda gérilen bradiaritmi ya da tasiaritmiler ise daha uzun
slreli ve tekrarlamalar gésterir niteliktedir.1.2,11

Hastamizin ekokardiyografisinin ve troponin diizeyinin normal
oldugunun gosterilmesiyle yapisal kardiyak bozuklugu ve
miyokarditinin olmadigi gosterilmis olup, SVT icin yatkinlk
yaratan durum olarak bilinen sempatomimetik ilaclardan biri
olan salbutamol kullaniminin aritmiye neden oldugu kanisina
varilmistir. RSV enfeksiyonunun miyokardite ve aritmilere
neden olabilecedi konusunda hemfikir olarak, olgumuzda
neden miyokardit disiinmedigimiz konusuna sanirim biraz
daha aciklik getirmis oldugumuzu distiniyoruz.
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tasikardi

Keywords: Myocarditis, salbutamol, supraventricular
tachycardia

Etik

Hakem  Dederlendirmesi:  Editérler  kurulu  tarafindan
degerlendirilmistir.

Yazisma Adresi/Address for Correspondence: Dr. Suat Bicer, Yeditepe Universite Hastanesi, 34752, Atasehir, istanbul, Tirkiye
Tel.: +90 216 578 49 10 E-posta: suat.bicer@yeditepe.edu.tr
Gelis Tarihi/Received: 28.02.2016 Kabul Tarihi/Accepted: 22.03.2016

50



CAYD 2016;3:50-1

Bicer ve Giray
SVT: Tedaviye mi Bagli, Miyokardite mi?
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Cikar Catismasi: Yazarlar bu makale ile ilgili olarak herhangi
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Finansal Destek: Calismamiz icin hicbir kurum ya da kisiden
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