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ABSTRACT

Introduction: Around 80% of pediatric patients who undergo spinal surgery report moderate to severe pain in the immediate
postoperative (POP) period, and only half of them are treated according to an adequate and standardized pain management
scheme. We aimed to: describe the type and intensity of postoperative pain in children who underwent spinal surgery and evalu-
ate the effectiveness of the current pain management protocol. Materials and Methods: We assessed children between 10 and
18 years of age who were able to understand the purpose of the study. We recorded presence of pain, time of postoperative pain
onset, location, and referred intensity of the pain using a numeric rating scale (NRS), among other variables. Results: Overall, 84
pediatric patients were evaluated. Mean age at surgery: 12 years and 9 months. Etiology: idiopathic (41 patients), neuropathic (14
patients), syndromic (10 patients), muscular (7 patients), and miscellaneous (12 patients). Mean preoperative NRS was 2.1, and
7.3 on post-op day 1, 6.6 on post-op day 2, 6.2 on post-op day 3, 5.1 on post-op day 4, 3.7 on post-op day 5, and 3.3 on post-op
day 6/at discharge. Mean hospital stay was 6.3 days. The mean cost of hospital stay was USD 1090 per patient. Conclusions: A
high percentage of pediatric patients who underwent spinal surgery reported moderate to severe pain in the postoperative period,
and just half of them received a standardized pain management protocol. A pain management protocol with a multimodal focus
should be considered in a near future.
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Manejo del dolor posoperatorio por cirugia de columna en la poblacion pediatrica. Resultados preliminares

RESUMEN

Introduccion: Aproximadamente el 80% de los pacientes pediatricos sometidos a cirugia de columna refiere dolor moderado o
severo en el posoperatorio inmediato. Objetivos: Describir la presencia de dolor y su intensidad durante el posoperatorio de una
cirugia de columna en pacientes pediatricos y evaluar la eficacia del tratamiento analgésico actual. Materiales y Métodos: Se
evaluaron pacientes sometidos a cirugia de columna, de entre 10 y 18 afos, con capacidad mental para entender el propdsito del
estudio. Se utiliz6 el esquema de medicacion estandar actual posoperatorio del hospital. Se constataron la presencia del dolor, la
hora de comienzo, la localizacién y la intensidad (escala de valoracién numérica), entre otras variables. Resultados: Se evalué a
84 pacientes pediatricos, con una edad promedio de 12 afios y 9 meses, al momento de la cirugia. Las etiologia fueron: idiopatica
(41 casos), neuropatica (14 casos), sindrémica (10 casos), muscular (7 casos) y miscelaneas (12 casos). El puntaje promedio en
la escala de valoracién numérica fue de 2,1 antes de la cirugia; de 7,3 el dia 1 posoperatorio y de 3,3 el dia 6 posoperatorio/alta.
El tiempo promedio de internacién fue de 6.3 dias, el costo econémico global de la internacién fue de USD1090 por paciente.
Conclusiones: Un importante porcentaje de pacientes pediatricos refiere dolor moderado o severo en el posoperatorio de una
cirugia de columna, tan solo la mitad recibe un esquema de manejo de dolor estandarizado y adecuado. El objetivo ulterior de
este estudio sera protocolizar el manejo del dolor con un enfoque multimodal.

Palabras clave: Dolor posoperatorio; guias practicas de dolor; analgesia; terapia multimodal; cirugia de columna; pediatria.
Nivel de Evidencia: |1l
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Pain management following spinal surgeries in pediatric patients. Preliminary results

INTRODUCTION

Proper pain management in the pediatric population undergoing spinal surgery represents a challenge for the
healthcare team during the postoperative period, and multimodal therapy is strongly recommended.'** According
to the international literature, 75% of this population experiences acute pain during the postoperative period, and
80% of them describe it as moderate or severe' >, while half of the patients report adequate pain relief.* Sanders
et al. concluded that more than 7% of their patients had pain moderate to severe pain two years after surgery; on
the other hand, Landman ez al. showed that up to 64% of their pediatric patients reported poor pain management
one year after surgery.

Inadequate pain control in the immediate postoperative period negatively affects quality of life and produces a
higher rate of anxiety, depression, disability and absence from school; >* delays functional recovery of integrated
motor activities; increases the risk of continuous postoperative pain and lengthens the hospital stay, which, in
turn, increases the rate of complications and hospitalization costs."* A systematic review of the literature'=>>>>2
revealed that there is consensus that optimal pain management begins before surgery, adapting pain killers dosages
to the patient’s own needs and the surgical procedure to which they will be subjected. In turn, there are descrip-
tions suggesting that pre-, intra- and postoperative pain management strategies improve pain management during
hospitalization and after immediate hospital discharge.

After an extensive systematic review, the American Pain Society, together with the American Society of An-
esthesiologists (ASA) outlined treatment recommendations consisting of: the use of multimodal therapies; the
adaptation of the pain management strategy to the patient’s needs; the use of validated scales to assess postop-
erative pain; pre- and perioperative education of the patient and his family on aspects related to pain relief and,
finally, the development of hospital policies that guarantee adequate relief of postoperative pain. This motivated
the Spinal Conditions Department to evaluate current pain management during the postoperative period of spinal
surgery in a pediatric population. This study was approved by the hospital’s Ethics Committee. The objectives of
this study were: 1) to describe the presence of pain and its intensity in the postoperative period of spinal surgery
in pediatric patients; 2) to evaluate the efficacy of pain management, with the aim, in a future study, of improving
and standardizing, in a multimodal manner, the management of postoperative pain during hospitalization after
spinal surgeries.

MATERIALS AND METHODS

A prospective evaluation of the pediatric popula-
tion operated for a spinal condition was carried out
between November 2016 and February 2017. The in-
clusion criteria were: postoperative kyphoscoliosis pa-
tients between 10 and 18 years of age, with adequate
mental capacity to understand the purpose of the study.
Patients with delayed maturation, recent history of sub-
stance abuse (<3 months) and known history of adverse
drug effects were excluded (Table 1). The relatives or
guardians in charge of the patient signed the required
informed consent. The population studied received the
actual pain management dosages used in the hospital
during the postoperative period of a spinal surgery (Ta-
ble 2). progression.

Before surgery, the patients underwent a complete No pain assessment scales are used (except in the
clinical evaluation, laboratory tests, a EKG, respira- ICU).
tory function tests, chest and spine x-rays, a spine MRI

Table 1. Current medication for the management of
postoperative pain after spinal surgery

Preoperative
No intervention.

Postoperative (day 0 to hospital discharge)

IV morphine 0.1 mg/kg/day + IV dipyrone 5 mg/kg/
day in the immediate postoperative period and hospita-
lization (first 48 hours by convention).

1V diazepam 0.1 mg/kg/day (no convention).

IV dexamethasone 0.6 mg/kg/day (no convention).
Swtich to oral as per patient’s tolerance and pain

and, eventually, a CT scan of the same region, if neces-
sary. The variables studied were: age, sex, underlying
condition, preoperative degree of scoliosis and kypho-
sis, type of surgical procedure performed, number of
operated spinal levels, type of osteotomies performed
(Frank Schwab), ASA score, surgical time, pre- and
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Hospital discharge

NSAIDs, during 72 hours and further by convention if
pain continues.

No protocol for interdisciplinary follow-up of postope-
rative pain management.
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postoperative pain scale (numerical assessment scale, Table 3. Validated evaluation methods to determine
from 0 to 10, where O indicates absence of pain and pain intensity

10, the worst pain possible) once a day, first thing in
the morning (60 minutes after administering analge-
sia) until hospital discharge—questions were asked
about when the pain began, where it is localated, how

Numeric rating scale 0-10 points (0: no pain,
10: worst pain possible)

it improves (if it improves)—, postoperative signs and Face rating scale Wong-Baker FACES Pain
symptoms—such as nausea, vomiting, dizziness, head- Rating Scale

ache—, transition time to usual oral diet (expressed in

postoperative hours), time until removal of the drain- Oral rating scale 0-4/0-6/0-7 points

age from the surgical site (expressed in postoperative

hours), time until removal of the bladder catheter (ex- Visual analog scale 0-10 ¢m /0-100 mm

pressed in postoperative hours), first bladder emptying

(expressed in postoperative hours), transition from in-

travenous (IV) to oral analgesia (expressed in postop-

erative hours), mobilization with physical therapy, length of hospital stay (days), and estimated hospital cost (only
bed value and in US dollars). In “postoperative hours”, “hour zero” was defined as the precise moment in which
the patient leaves the operating room after surgery.

The total costs per patient were determined as follows: surgical procedure USD 4,114; surgical day USD 245;
hospitalization day in General Ward USD 150; and hospitalization day in the ICU USD 250. Hospitalization days
include pathology, hemotherapy service, imaging studies, supplementary oxygen, physical therapy and nursing
are, and exclude drugs administered during hospitalization.

The postoperative evaluation consisted of daily clinical and imaging check ups by the Spinal Conditions and
Medical Departments during hospitalization and successive periodic follow-ups after hospital discharge by the
Spinal Conditions Department.

RESULTS

84 pediatric patients (61 girls and 23 boys) were evaluated during the postoperative period of spinal surgery. The
average age at the time of surgery was 12 years and 9 months (min. 10, max. 17 years + 9 months). The etiologies
found were: idiopathic (41 cases), neuropathic (14 cases), syndromic (10 cases), muscular (7 cases) and miscel-
laneous (12 cases). The average preoperative degrees were: 60.6° (min. 10°, max. 140°) of scoliosis and 37.5° (min.
5°, max. 130°) of kyphosis.

These patients had an ASA score of 2.4 (min. 1, max. 3). An average of 10.9 spinal levels were operated on
per patient (min. 2, max. 18). According to the type of osteotomy, 70 patients underwent Smith Petersen osteoto-
mies; 2 to pedicle subtraction osteotomies and 1 to a complete vertebrectomy. The onset of pain was recorded,
on average, at 3.9 hours after surgery (min. 1 h, max. 12 h). The average score of the numerical rating scale was
2.1 (min. 0, max. 9) during the preoperative period; 7.3 (min. 2, max. 10) on day 1 postoperatively; 6.6 (min. 2,
max. 10) on day 2; 6.2 (min. 1, max. 9) on day 3; 5.1 (min. 1, max. 9) on day 4; 3.7 (min. 2, max. 9) on day 5; 3.3
(min. 1, max. 6) on day 6/at hospital discharge. The average surgical time was 3 hours and 55 minutes (min. 90
min, max. 8 h and 30 min). It was observed that the average transition time to a solid diet was 37.7 h (min. 12 h,
max. 60 h), the average time to removal of the drainage from the surgical site was 55.4 h (min. 24 h, max. 96 h),
and the time to removal of the bladder catheter, of 58.8 h (min. 24 h, max. 72 h). The average time of transition
from IV to oral analgesia was 54.4 h (min. 18 h, max. 96 h). The average hospitalization time was 6.34 days (min.
3, max. 20), with an average economic cost of hospitalization plus surgical procedure of USD 1,090 per patient
(min. 450, max. 4,900).

Sixty-seven patients (79.9%) reported nausea and vomiting in the first 24 hours after surgery. The complications
recorded were: a case of superficial infection of the wound that was treated with surgical cleaning and IV antibiot-
ics; a case of hemothorax, solved in a bloodless manner, with periodic clinical follow-ups by imaging studies; and
a case of decreased intraoperative motor evoked potentials without post-surgical sequelae (Table 3).
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DISCUSSION

Postoperative pain is described as a subjective symptom affected by multiple factors and a major challenge for
healthcare teams. We do not know of any local consensus on pain management in the postoperative period of spinal
surgeries in the pediatric population. This study was carried out with the objective of describing, first and foremost,
the presence of pain and its intensity in the postoperative period of a spinal surgery in the pediatric population, and
to evaluate the efficacy of pain management.

It has been described that poor management of postoperative pain alters concentration and affects cognition and
sociabilization. In the pediatric population, these mechanisms can become behavioral disorders in critical develop-
mental stages and, if untreated, can last until adulthood.

After a systematic review, the American Pain Society, together with the ASA, outlined treatment recommenda-
tions: 1) to provide pre- and perioperative education on pharmacological pain management to the patient and the
family,"¢ thus promoting shorter hospitalization’’'? and, consequently, reducing the rate of postoperative compli-
cations. This educational task during preoperative consultations will be subject to the patient’s age, and patient’s
level of understanding and cultural or linguistic competence—and that of their family or guardian'. 2) To provide
tools to the family or guardian to assess the intensity of the pain and communicate it to nurses or caregivers in
the ward.!! These two recommendations were taken into account for future studies. 3) To evaluate comorbidities;
medication history; and history of chronic pain, substance abuse and hospitalizations in order to rule out and iden-
tify these variables. 4) To adapt the protocol to pain relief and adverse effects detected (a criterion that we share in
this hospital). 5) To use an internationally validated pain scale (numerical rating scale or visual analog scale), and
to use it 1 or 2 hours after the pharmacological intervention as per the protocol. We adopted this recommendation
and, thus, our patients were evaluated daily.'*** 6) To use multimodal therapies for pain management (Psychopa-
thology and Physical Therapy Service). 7) To adopt oral instead of IV methods.***' We also agree with both rec-
ommendations. 8) As per intenational reccommendations, to use an analgesic pump that can be self-administered
by the patient.’*>* In our setting, we do not have this nor the infusion of drugs by epidural catheter due to the need
for Intensive Care for all our patients in the immediate postoperative period. 9) To include acetaminophen or an
NSAID in the multimodal pain management protocol due to the potentiation effect of both drugs.'*'"** 10) To
administer pregabalin (150-300 mg/day) or gabapentin (600-1200 mg/day ), since both are associated with better
postoperative pain scores and lower postoperative opioid usage. As they are administered only orally, they cannot
be used in the immediate postoperative period.'®>!2¢2735 11) To promote the development of policies and standard-
ized procedures for the correct implementation of the pain management protocol in the postoperative period of a
spinal surgery, and to designate a team for its control in order to assure implementation.*® We share these concepts,
and the last two recommendations will be further explored in future studies.

Landman et al. found that the population with idiopathic scoliosis often referred pain before surgery, and that
50% had no change in pain intensity, 25% reported less pain and 25% reported more intense pain during the post-
operative period.**

In a study by Hayes et al., the administration of NSAIDs as an adjuvant to opioids in postoperative management
was beneficial, since pain scores decreased and, in turn, so did the administration of opioids.’” We share this con-
cept and incorporated it to our protocol.

Weisman et al., like the other studies, concluded that the administration of an antineuritic agent, such as ga-
bapentin, before surgery decreases the use of morphine within the first 48 hours of the postoperative period and
improves pain scores.”? At present, it is not included in our protocol, but it is in consideration for future updates.

Another therapeutic option is the intrathecal infusion of pain killers/morphine, which lasts 12 to 18 hours after
surgery; on the other hand, epidural catheter infusion with longer-acting pain killers with a less variable analge-
sic effect, especially at night, when control is lost to the use of patient-controlled analgesia, is standard for the
control of postoperative pain.*® Both types of infusions require close monitoring in the ICU during the immediate
postoperative period, something that we do not frequently have avaible; therefore, we do not prescribe it. On the
other hand, a patient-controlled analgesia device is not available in our center; therefore, the morphine infusion
pump becomes the most widely used method for the management of postoperative pain in our hospital. One of
the advantages of a continuous morphine infusion is that it does not require collaboration or coparticipation of the
patient/family and maintains a stable plasmatic level during the night or during the sedation period of the patient.*

Connelly et al. found no relationship between certain variables (age, sex, body mass index, family economic sta-
tus, degree of deformity and surgical time) and their representation of pain during the postoperative period, which
helped to conclude that pain is a response to multiple factors with no relation between the severity of the deformity
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and the demographic variables.*** From the perspective of our heterogeneous population, and upon re-evaluating
it in subgroups, we agree with that argument. In another study, the same authors made reference to the fact that the
representation of preoperative pain is an important predictive factor of the length of hospital stay after surgery, so it
is necessary to control it pharmacologically and not pharmacologically before the surgical procedure.**** We agree
with this methodology, the use of multimodal therapy and the administration of preoperative drugs to improve the
postoperative state of the patient. This methodology is reserved for future research.

In multiple studies, Haber et al. referred to the importance of standardized and multimodal pain management
strategies after spinal surgery, and to the reduction in the use of opioid equivalents in pain management protocols,
and emphasized on comprehensive postoperative spinal pain management,'> which would contribute to shorten
the hospital stay and the financial costs. This served, to a large extent, as the main trigger for this research study.

One of the limitations of our study could be the heterogeneity of the population evaluated and perhaps the dif-
ficult interpretation of its results trying to correlate one condition with the other, which we will not discuss on
this paper. Another limitation could be that only posterior approach procedures were considered, while those with
combined or anterior approaches were excluded.

These recommendations do not apply to all patients and clinical situations. Future validation studies will be
required to determine whether inclusion of these variables within multimodal therapy is useful in daily practice
or not.

CONCLUSIONS

Postoperative pain management after spinal surgery in the pediatric population is a real challenge to the
healthcare team. A high percentage of patients report regular or poor postoperative pain management. The
medical literature notes that optimal pain management begins before surgery and is based on the continuous
evaluation of the patient and the standardized development of a multimodal analgesic protocol which, at the
same time, is individualized according to the surgical procedure and the patient’s comorbidities. This would
promote a more satisfactory cost-effective social care, with better functional results for the patient, their family
and the hospital.
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