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ABSTRACT

BACKGROUND: Laser photocoagulation (LPC) is a surgical procedure used in the treatment of premature retinopathy that may
cause retinal detachment and blindness if not diagnosed and treated early. The anesthesia method used in LPC varies from sedoanal-
gesia to general anesthesia and airway management varies from spontaneous ventilation to endotracheal intubation. In this study, we
aimed to evaluate the effectiveness of sedoanalgesia applications and this anesthesia procedure concerning intraoperative and postop-
erative complications by avoiding intubation and mechanical ventilation in premature infants with a fragile population.

METHODS: This retrospective study included 89 patients who underwent laser photocoagulation under anesthesia for premature
retinopathy. Patients’ demographic characteristics, preoperative risk factors, anesthesia technique, especially airway management,
changes in ventilation status during surgery, intraoperative complications, postoperative complications, and intensive care follow-up,
were recorded and analyzed statistically.

RESULTS: Two of the 89 patients who underwent laser photocoagulation were excluded from this study because they were followed
up intubated. The number of patients who received mask ventilation due to intraoperative complications was 12 (13.8%). The mean
operation time was 36.2+10.] minutes. In 86.2% (n=75) of the patients, the surgical procedure was completed with sedoanalgesia

while maintaining spontaneous ventilation.

CONCLUSION: Sedoanalgesia application during the surgical intervention of patients with Retinopathy of Prematurity (ROP) re-
quiring early diagnosis and emergency treatment will minimize intraoperative and postoperative complications. We believe that sedo-
analgesia as an anesthetic method can be applied as an effective alternative method while preserving spontaneous ventilation.
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INTRODUCTION

Retinopathy of Prematurity (ROP) is a retinal disease that Epidemiological studies have identified prematurity and low
arises from abnormal proliferation of retinal vessels. ROP birth weight as the most important risk factors for the devel-
may cause retinal detachment and blindness if not detected opment of ROP. Other identified risk factors include hyper-
early or left untreated. ROP is a major and preventable oxia, hypoxia, mechanical ventilation, sepsis, intraventricular
clinical problem worldwide leading to blindness in child- hemorrhage, blood transfusions, parenteral nutrition, pulmo-
hood.l'd nary insufficiency and patent ductus arteriosus.“
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Recent advances in neonatal care and the increase in neonatal
intensive care units (NICUs) have decreased the mortality of
the premature and low birth weight infants and increased the
incidence of the ROP.

Laser photocoagulation therapy (LPT) is a surgical procedure
to prevent the progression of ROP to visual impairment or
blindness.P! The anesthesia method used in LPT varies from
sedoanalgesia to general anesthesia, and airway management
varies from spontaneous ventilation to endotracheal intuba-
tion.”? The low birth weight of the newborns who will be
treated for ROP, the presence of additional systemic diseas-
es, and more frequent peroperative and postoperative com-
plications make the anesthesia method and follow-up more
important.

The primary objective of this study was to evaluate the re-
sults of sedoanalgesia as an anesthesia protocol during laser
photocoagulation in ROP. The secondary aim was to inves-
tigate the effects of anesthesia method on follow-up results
and discharge in the neonatal intensive care unit concerning
intraoperative and postoperative complications. The clinical
data of these newborns were retrospectively analyzed to
evaluate the effectiveness of the sedoanalgesia procedure to
avoid intubation and mechanical ventilation.

MATERIALS AND METHODS

Upon the approval of the local ethics committee of the state
university, this study was started. This study included 89 cas-
es that underwent laser photocoagulation under anesthesia
for ROP between 2012 and 2017. Two of the patients were
excluded from this study due to intubation and mechani-
cal ventilation requirement. Patient files, anesthesia record
forms, early postoperative and NICU follow-up procedures
were evaluated retrospectively to evaluate the effectiveness
of anesthesia procedure in our clinic.

Five-point scale was used to evaluate the babies according to
their birth week and birth weight, and infants were classified
as follows:
Birth week Birth weight

Immature <24 weeks: 0 <500 (abort) 0
<750 g ILBW (incredibly low birth weight) |
1000750 g ELBWV (extremely low birth weight) 2
1500—1000 g VLBW (very low birth weight) 3
25001500 g LBW(low birth weight) 4

Severe <28 weeks: |
Medium 28-32 weeks:
Light 32-36 weeks:

At the limits 37 weeks:

AW

Preoperative anesthesia recommendations were followed
and the evaluations and suggestions of the pediatric minor
physicians were obtained. Transport of the patients from the
neonatal intensive care unit to the operating room was per-
formed using mechanical ventilator transport incubator, and
heat-pulse, pulse-oximeter monitoring was performed by a
pediatric physician.
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In this study, 2.5% phenylephrine hydrochloride and 0.5%
tropicamide were applied to all patients half an hour be-
fore the procedure for pupillary dilatation. In addition, 0.5%
proparacaine hydrochloride drops were used for all the pa-
tients as local anesthesia five minutes before the operation.

Electrocardiogram (ECG), peripheral oxygen saturation,
blood pressure and body temperature measurements were
performed. Gender, gestational age, postconceptional age,
birth weight, weight during treatment, laser photocoagula-
tion week and preoperative risk factors (low birth weight,
respiratory distress syndrome, bronchopulmonary dysplasia,
oxygen therapy, CPAP, mechanical ventilation, apnea, sepsis
and cardiac anomaly) were recorded. Anesthesia technique
was examined especially for airway management, changes in
ventilation status during surgery and intraoperative compli-
cations (bronchospasm, desaturation, apnea, convulsion and
bradycardia), operation time and other drugs used. Patients
admitted to the postoperative recovery unit were allowed
to be transferred to the NICU when the Post-Anesthesia
Recovery Scoring System (PARSS) score was 6 or higher.!
All patients were transported postoperatively in an incuba-
tor and monitored by a pediatric physician. Postoperative
follow-up was monitorized in the NICU for 24 hours. Post-
operative complications (bronchospasm, desaturation, apnea,
convulsion and bradycardia) were recorded.

Sedoanalgesia Procedure

After noninvasive monitoring of the patients brought to the
operating table under the incubator, midazolam 0.1 mg/kg
and ketamine | mg/kg were administered intravenously to all
patients for sedoanalgesia, and ketamine 0.25 mg/kg/h infu-
sion was administered for maintenance. All babies were also
administered atropine to minimize the salivation effect seen
with ketamine and to decrease the oculocardiac reflex.

The degree of sedation was monitored with a neonatal infant
pain scale (NIPS). Surgical procedure was allowed when NIPS
<| and no response to eye speculum placement. In case of
prolonged apnea or desaturation, patients were ventilated via
a mask.

Statistical Methods

The data were analyzed using Statistical Package for Social
Sciences (SPSS Inc., Chicago, IL) Version 23.0. Normal dis-
tribution of the numerical variables was evaluated with the
Kolmogorov-Smirnov test. Descriptive statistics were made.
Numerical variables were given as mean * standard deviation
(SD) and median (IQR: 25%-75%) and categorical variables as
number (n) and percentage (%). Statistical significance level
was taken as p<0.05.

RESULTS

Demographic data, preoperative characteristics and risk fac-
tors of the patients are given in Table |. The anesthesia man-
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Table I. Demographic data and preoperative characteristics

Gender, n (%)
Male 43 (48.3)
Female 46 (51.7)

American Society of Anesthesiologists, n (%)

Il 84 (94.4)
]l 5(5.6)
Gestational age (week), (mean%SD) 27.94+2.95
Birth weight (gr), (mean+SD) 1102.4+404.4
Postconceptional age (week), (mean+SD) 39.651+4.6
Body weight (gr) [Median (IQR: 25%-75%)] 2600 (2100-2875)
Laser week (meanzSD) 11.67+4.69
Multiple pregnancies, n (%) 15 (16.9)
Definition of baby by birth weight, n (%)
0 2 (2.2)
I 13 (14.6)
2 29 (32.6)
3 34 (38.2)
4 11 (12.4)
Definition of the baby by birth week, n (%)
0 4 (4.5)
I 51 (57.3)
2 23 (25.8)
3 9 (l0.1)
4 I (1.1)
5 I (1.1)
Preoperative risk factors, n (%)
Low birth weight 7 (97.8)
Mechanical ventilation 2 (58.4)
Continuous positive airway pressure 36 (40.4)
Sepsis 25 (28.1)
Anemia, transfusion 4 (27.0)
O, treatment 0 (22.5)
Respiratory distress syndrome 18 (20.2)
Cardiac anomaly 18 (20.2)
Epilepsy 10 (11.2)
Hypothyroidism 7 (7.9)
Bronchopulmonary dysplasia 6 (6.7)
Apnea 6 (6.7)
Intracranial bleeding 6 (6.7)
Phototherapy 3 (34)
Arterial blood gas abnormality 2(22)
Hydrocephalus 2 (22)
Total parenteral nutrition I (1.1)

agement, mean operation time and intraoperative complica-
tions of the cases are shown in Table 2.
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Table 2. Anesthesia management and intraoperative

complications

Type of anesthesia, n (%)

Sedoanalgesia (spontaneous breathing) 75 (86.2)

Sedoanalgesia (mask ventilation) 12 (13.8)
Operation time (min), mean+SD 36.24£10.19
Intraoperative complications, n (%)

Bronchospasm 3(2.3)

Desaturation 12 (13.8)

Apnea 8(9.2)

Convulsions I (1.1)

Bradycardia 10 (11.5)
Table 3. Postoperative complications and intensive care

follow-up (n=87)
n %

New antiepileptic therapy 2 23
Oxygen supply

In incubator 7 8

With Hood 2 23

Nasal-SIMV 3 3.6

Endotracheal-SIMV 4 4.6
Emerging respiratory failure and mv requirement 7 8.0
Respiratory stimulant (caffeine) requirement 4 4.6
Monitoring time in mechanical ventilator (days)

| 6 6.9

2 | I.1

Two of the 89 patients who underwent laser photocoagulation
were excluded from this study because they were followed up
intubated. Eight of the 87 patients included in this study had
apnea, three had bronchospasm, and one patient had convul-
sion during operation and these desaturated patients under-
went mask ventilation (Fig. I). Surgical procedure was com-
pleted smoothly in patients whose spontaneous respiration
returned after mask ventilation and peripheral oxygen satura-
tion was within normal limits. Ten patients had bradycardia and
surgery was interrupted, and tactile stimulation and atropine
were used to achieve normal heart rate in all patients. In 86.2%
(n=75) of the patients, the surgical procedure was completed
with sedoanalgesia while maintaining spontaneous ventilation.

In the postoperative NICU follow-up, two patients developed
convulsion and started antiepileptic treatment. The history of
these patients included risk factors, such as low birth weight,
respiratory distress syndrome and epilepsy. Sixteen patients
who developed apnea and bronchospasm needed oxygen sup-
port, and seven of these patients received mechanical ventila-
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Laser photocoagulation

(n=89)
Intubated patients
»| excluded from this study
(n=2)
Y

Laser photocoagulation with
sedoanalgesia (n=87)

Mean operation time 36.2+10.1
minutes

Patients undergoing mask
ventilation as a result of

> intraoperative
complications (13.8%)
Y (n=12)
Patients whose surgery was
completed with sedoanalgesia
(86.2%) (n=75)

Figure 1. Study flow diagram.

tion. Patients who had mechanical ventilation for a maximum
of two days did not develop any problems during the subse-
quent follow-up (Table 3).

DISCUSSION

ROP is a disease that needs early diagnosis and treatment.
Newborns and premature babies perceive pain and produce
a stress response to painful stimuli.’? In addition, the oculo-
cardiac reflex is well developed in infants, and they are more
susceptible to apnea attacks and bradycardia with increased
cardiorespiratory instability.'” Therefore, anesthesia support
is required for ROP treatment with laser. However, there is
still no consensus on the best anesthetic approach to use.l!
Previous studies have examined the use of topical anesthet-
ics, general anesthetics, sedation and analgesia combinations
during laser photocoagulation for ROP treatment. Haigh et
al.l'"" found that the incidence of cardiovascular and respira-
tory complications was significantly increased with the use
of topical anesthesia, but the performance of the procedure
under general anesthesia or sedation/analgesia was compara-
ble. We applied sedoanalgesia to all of our patients, but at the
same time, we used eye drops containing local anesthetics
five minutes before the operation.

Piersigili et all' demonstrated that fentanyl analgesia and
propofol sedation were effective in this short-term surgery
and had no side effects, thus forming the basis of a random-
ized trial to evaluate propofol safety. They stated that their
aim was to avoid intubation in the neonatal patient group, but
they used a laryngeal mask for airway safety.

Lyon et al.l'¥ stated that the use of ketamine sedation pro-
vides satisfactory conditions for the treatment of ROP, thus
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preventing complications related to general anesthesia in in-
fants with many medical problems. They recommended the
use of ketamine and other sedative techniques in the treat-
ment of the ROP. We used ketamine in our unit. Ketamine is
a short-acting ‘dissociative’ anesthetic with a strong analgesic
effect lasting longer than the anesthesia period, and this anal-
gesic effect occurs even at subanesthetic doses.['*]

Ketamine increases airway tone and thus maintains airway
patency and respiratory function, and some studies suggest
mild respiratory depression, but this has not been shown in
other studies.I'""! We use low doses of midazolam to prevent
ketamine-induced dissociative effects. We also use atropine
in our clinic to prevent the increase of ketamine-induced sal-
ivation and to alleviate the oculocardiac reflex.

Ketamine is still the preferred drug in pediatric anesthesia
because of its bronchodilator effect, protection of laryngeal,
pharyngeal reflexes and minimal central respiratory effect.
Meta-analysis of 32 studies on ketamine in sedoanalgesia
demonstrated the incidence of apnea in 0.8% and laryngo-
spasm in 0.3% of the patients.l'd]

In premature newborns, general anesthesia may be associated
with a high risk of morbidity, especially when intraventricular
hemorrhage, patent ductus arteriosus (PDA), necrotizing en-
terocolitis (NEC), history of mechanical ventilation or bron-
chopulmonary dysplasia (BPD) are present.!'’]

The presence of additional systemic diseases, as well as low
birth weight, increases the risk in general anesthesia applica-
tions in premature infants. The use of invasive airway devices
in this group of patients with a high rate of pulmonary disease
in history paves the way for serious complications. Manipula-
tion of the endotracheal tube may cause airway edema, bron-
chospasm, and laryngospasm in the postoperative period.!'®!

Ulgey et al. compared the effects of general anesthesia and
sedoanalgesia on postoperative mechanical ventilation for
ROP. They stated that the use of deep sedation in premature
infants who underwent ROP surgery reduced the need for
postoperative mechanical ventilation compared to general
anesthesia.['”]

Sixteen of our patients required postoperative oxygen sup-
plementation, and only four of these patients underwent
mechanical ventilation with endotracheal intubation. Invasive
(4.6%) and noninvasive (3.6%) MV treatment was applied
to seven patients who developed apnea and bronchospasm
in the NICU. All of these patients had other preoperative
risk factors, especially low birth weight. As a result, some
infants who recently stopped care and mechanical ventilation
required post-operative mechanical ventilation. Patients who
received mechanical ventilation support for a maximum of
two days were then discharged without any problems. Based
on the available data, postoperative complications were not
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associated with ketamine. The incidence of apnea in pre-
mature babies is 20-30% and the frequency of apnea after
general anesthesia increases up to 30%. Especially low birth
weight, low postconceptional age and endotracheal intuba-
tion increase the incidence of postoperative apnea.? Thus,
sedoanalgesia with close monitorized follow-up will provide
hemodynamic stability and surgical comfort while avoiding
intubation.'!

Yavascaoglu et al.?? stated that monitoring babies in the
first 24 hours in the intensive care unit provided appropri-
ate care to reduce postoperative complications. VWe provide
the NICU transportation of all our patients in a standard,
monitorized incubator with appropriate temperature in the
company of pediatric doctors. In addition, all our patients are
followed up in the postoperative NICU for 24 hours.

This study is limited to the anesthetic procedures applied in
our hospital. The anesthetic approaches used in various cen-
ters in our country can be evaluated for the treatment of the
ROP in future studies. In the light of these studies, a consen-
sus can be established for the anesthesia method or methods
used in the treatment of patients with ROP. In addition, this
study does not compare sedoanalgesia with general anesthe-
sia for patients with ROP. Therefore, it is not an alternative
to general anesthesia.

As a result, sedoanalgesia application during the surgical in-
tervention of the patients with ROP requiring early diagnosis
and emergency treatment will minimize intraoperative and
postoperative complications.
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ORIJINAL CALISMA - OZET

Prematiire retinopatisinde lazer fotokoagiilasyon sirasinda sedoanaljezi yontemi:
Intraoperatif komplikasyonlar ve erken postoperatif takip

Dr. Sedat Saylan, Dr. Ali Akdogan,' Dr. Sebnem Kader,2 Dr. Ersagun Tugcugil,’
Dr. Ahmet Besir," Dr. Mehmet Kola,® Dr. Yakup Aslan?
'Karadeniz Teknik Qniversitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Trabzon

2Karadeniz Teknik Universitesi Tip Fakdltesi, Yenidogan Bilim Dali, Trabzon
3Karadeniz Teknik Universitesi Tip Fakiiltesi, G6z Hastaliklari Anabilim Dali, Trabzon

AMAC: Erken teshis ve tedavi edilmezse retinal dekolmana ve korlige neden olabilen prematlre retinopatisinin (PR) tedavisinde uygulanan laser
fotokoagiilasyon tedavisi (LFT) cerrahi bir prosedirdir. LFT'de uygulanan anestezi yontemi sedo-analjeziden genel anesteziye, havayolu yonetimi
spontan ventilasyondan endotrakeal entlibasyona kadar degiskenlik gostermektedir. Bu galisma ile kirilgan popiilasyon olan prematiire bebeklerde
entlibasyon ve mekanik ventilasyondan kaginarak sedoanaljezi uygulamalarimizin etkinligini, bu anestezi yontemini intraoperatif ve postoperatif
komplikasyonlar agisindan degerlendirmeyi amagladik.

GEREG VE YONTEM: Bu geriye déniik galisma, PR nedeniyle anestezi altinda lazer fotokoagiilasyon uygulanmis 89 olguyu icermektedir. Hastalarin
demografik 6zellikleri, preoperatif risk faktorleri, anestezi teknigi, 6zellikle havayolu yénetimi, cerrahi siiresince ventilasyon durumundaki degisiklik-
ler; intraoperatif komplikasyonlar, postoperatif komplikasyonlar, yogun bakim takip stireci kayedildi ve istatistiksel olarak analiz edildi.

BULGULAR: Lazer fotokoagiilasyon uygulanan 89 hastadan ikisi entiibe halde takip edildigi icin calisma disi birakildi. Intraoperatif komplikasyon
gelismesi sonucu maske ventilasyon uygulanan hasta sayisi 12 (% 13.8) idi. Ortalama operasyon stiresi 36.2%10.| dakika idi. Hastalarin %86.2'sinde
(n=75) cerrahi islem spontan ventilasyon korunarak sedoanaljezi ile tamamlanandi.

TARTISMA: Erken tani ve acil tedavi gerektiren PR hastalarinin cerrahi miidahalesi sirasinda sedoanaljezi uygulamasi intraoperatif ve postoperatif
komplikasyonlari azaltabilir. Anestezi yontemi olarak sedoanaljezi yaklasiminin spontan ventilasyonu koruyarak etkili bir alternatif yontem olarak
uygulanabilecegi kanisindayiz.

Anahtar sézclikler: Lazer fotokoagiilasyon; prematiire retinopatisi; sedoanaljezi.
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