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ABSTRACT

Obijective: To identify the incidence and type of postoperative hospital complications in patients with cervical spondylotic myelopathy
(CSM) treated by anterior approach, and to describe comorbidities present in patients who had complications. Methods: Retrospective,
observational, descriptive cohort study of secondary sources (medical records), over a period of 3 years. We included 180 cases treated by
anterior approach, excluding revision surgeries. Results: There was an incidence of complications of 11.11% (20 cases), with no statistically
significant difference between sexes. The main complication was pneumonia (50%), associated to prolonged intubation (40%), followed by
neurological impairment (20%). In the hospital outcome he was found most often to another hospital discharge (65%, 13 cases). The main
comorbidity was systemic arterial hypertension (31.58%, p = 0.46), followed by smoking (26.32%, p 0.10). Conclusions: The highest hospital
incidence of postoperative complications was found in patients with CSM treated by anterior approach in relation to that reported in the
literature. There was a high incidence of airway complications not correlated with soft tissue edema or hematoma in more than half of the
cases. The incidence of airway complications shows an area of opportunity to improve extubation protocols and management of the airways
in post-surgical special care unit. Level of Evidence Ill. SIRELCIS Registry: R-2014-3401-5. Study conducted without commercial support.
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RESUMO

Objetivo: Identificar a incidéncia e o tipo de complicagbes pds-operatdrias hospitalares em pacientes com mielopatia espondilética
cervical (MEC) tratados por acesso anterior e descrever as comorbidades presentes em pacientes que tiveram complicagcoes. Métodos:
Estudo de coorte, retrospectivo, observacional, e descritivo de fontes secundérias (prontuarios médicos), em um periodo de trés anos.
Foram incluidos 180 casos tratados por acesso anterior, excluindo cirurgias de revisdo. Resultados: Verificou-se incidéncia de complicagcoes
de 11,171% (20 casos), sem diferencga estatisticamente significativa entre sexos. A principal complicagéo foi pneumonia (50%), associada
a intubagdo prolongada (40%), sequida de comprometimento neuroldgico (20%). No momento da alta, ele foi encontrado na maioria das
vezes para outra alta hospitalar (65% dos casos). A principal comorbidade presente foi hipertens&o arterial sistémica (31,58%, p = 0,46),
seguida por tabagismo (26,32%, p 0,10). Conclusbdes: A maior incidéncia hospitalar de complicagbes pds-operatdrias foi encontrada em
pacientes com MEC tratados por acesso anterior com relagédo ao relatado na literatura. Constatou-se alta incidéncia de complicagcoes nas
vias aéreas ndo correlacionadas a edema de tecidos moles ou hematoma em mais da metade dos casos. A incidéncia de complicagcoes
nas vias respiratérias mostra uma area de oportunidade para melhorar os protocolos de extubagdo e manejo das vias aéreas na unidade
de cuidados especiais pds-cirdrgicos. Nivel de evidéncia lll. Registro SIRELCIS: R-2014-3401-5. Estudo realizado sem apoio comercial.

Descritores: Doencas da medula espinal; Traumatismo mdltiplo, Periodo pds-operatorio.

RESUMEN

Objetivo: Identificar la incidencia y el tipo de complicaciones posquirdrgicas intrahospitalarias en pacientes con mielopatia espondilotica
cervical (MEC) tratados por via anterior y describir las comorbilidades presentes en los pacientes que desarrollaron complicaciones. Métodos:
Estudio de cohorte retrospectivo, observacional, descriptivo de fuentes secundarias (expediente clinico), en un periodo de 3 afos. Se incluyeron
180 casos de MEC tratados por via anterior, excluyendo cirugias de revision. Resultados: Se encontré una incidencia de complicaciones del
11,11% (20 casos), sin diferencia estadisticamente significativa entre sexos. La principal complicacion fue neumonia (50%), asociada en 40%
a intubacioén prolongada, sequida por deterioro neuroldgico (20%). En el desenlace hospitalario se encontrd con mayor frecuencia el egreso
a otro hospital (65% de los casos complicados). La principal comorbilidad presente fue la hipertension arterial sistémica (31,58%, p = 0,46),
sequida por tabaquismo (26,32%, p 0,10). Conclusiones: Se encontré mayor incidencia de complicaciones posquirdrgicas intrahospitalarias
en pacientes con MEC tratados por via anterior, en relacion con lo reportado en la literatura. Se encontr¢ incidencia elevada de complicaciones
de vias aéreas, sin relacién con edema de partes blandas o hematoma en mas de la mitad de los casos. La incidencia de complicaciones de
vias respiratorias muestra un area de oportunidad para la mejora de los protocolos de extubacion y manejo de vias respiratorias en la unidad de
cuidados especiales posquirtirgicos. Nivel de evidencia lll. Registro SIRELCIS: R-2014-3401-5. Estudio realizado sin apoyo comercial.

Descriptores: Enfermedades de la médula espinal; Traumatismo mdltiple; Periodo posoperatorio.
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INTRODUCTION

Cervical spondylotic myelopathy (CSM) is the most common
spinal cord disorder in people over 55 years of age.' Anterior
approach decompression and fusion are indicated in a large number
of cases with an anterior compressive component and kyphotic
deformity.*'" Robinson and Smith were the first to describe this
surgical approach in 1955.%2

The anterior approach is considered a reliable and effective
treatment method for CSM,® however, it is associated with poten-
tial complications: neurological deterioration, recurring paralysis
of the laryngeal nerve, esophageal perforation, and respiratory
complications. The latter is one of the most serious adverse events.
The worldwide incidence of complications from anterior approach
cervical surgery varies, having been reported as up to 6.1% by
Sagi et al.,"®with 1.9% requiring reintubation. A review of 4,589
cases by the Sociedad de Investigacion de Columna Cervical
[Society for Cervical Spine Research] showed a total of 5.3%
with complications.'® In terms of the incidence of the formation of
hematomas, reports vary between 0.2 and 1.9%.'3'* One of the
most serious and potentially fatal adverse events is the compromise
of the airway secondary to the formation of a hematoma in the
immediate postoperative period, causing obstruction of the upper
airway."®'* To date there are no level 1, 2, or 3 studies that discuss
airway complications. The protocols are based on level 4 and 5
studies and derived from reports of retrospective case series and
the opinions of specialists.!01314

As a consequence of the inversion of the population pyramid, over
the last 10 years an increasing number of cases of CSM have been
registered at the Clinical Department of Orthopedic Spine Surgery
of the UMAE, more than 65% of whom were managed by anterior
approach. The objective of this study was to identify the incidence
and the type of postoperative in-hospital complications in patients with
CSM treated by anterior approach and to describe the comorbidities
in those patients with complications.

METHODS

A retrospective, observational, descriptive cohort study was
conducted. Secondary sources, consisting of the hard copy
and electronic clinical records of patients diagnosed with CSM
who had undergone anterior approach surgery at the Clinical
Department of Orthopedic Spine Surgery of the UMAE “Dr. Victorio
de la Fuente Narvaez” I.M.S.S, covering a three-year period
(January 2011 to December 2013) were used. Male and female
patients older than 18 years of age with complete registration
data including sex, age, weight, height, comorbidities, type of
surgical procedure, complications, and in-hospital outcome
were included. Patients with incomplete registration data and
previous revision surgery were excluded.

The sample size was calculated using the Hulley tables. For our
descriptive study with dichotomous variables, with a confidence
level of 95%, an interval amplitude of 0.20, a power of 80%, and an
expected ratio of 0.05 (incidence of complications of 5.3%), the result
was 88 patients. Adjusting by 20% to account for probable losses
resulted in a total of 105 patients.''*

We obtained 180 cases of CSM treated via anterior approach.
The SPSS® version 17 program was used to analyze the results.

Because this was a risk-free type 1 investigation with data
obtained from a secondary source (case files) without patient
identification and without any changes to the natural history of
the disease, no informed consent form was required. The study
was reviewed and approved by the Institutional Review Board
as complying with the basic principles of bioethics and was
assigned SIRELCIS (Health Research Coordination Electronic
Registration System) Registration number IMSS: R-2014-3401-5.
Level of evidence lll. The study was conducted without com-
mercial support.

RESULTS

Atotal of 180 cases of patients with CSM who underwent anterior
approach surgery and satisfied the inclusion criteria were obtained.
Three cases were excluded because of previous cervical surgery and
atotal of 20 cases were eliminated because of incomplete registration
of the variables to be analyzed. Of the 180 patients included in the
study, 128 were men and 52 were women (72 and 29%, respectively).
Their ages ranged from 31 to 88 years of age, with a greater incidence
between 61 and 70 years of age (43.89%). A total of 129 patients
presented comorbidities (71.67%), the main ones being systemic
arterial hypertension (SAH) in 94 patients (52.22%) and tobacco use
in 61 patients (33.89%), followed by diabetes mellitus type 2 (DM2)
in 32 patients (17.78%), obesity in 24 patients (13.33%), chronic
obstructive pulmonary disease (COPD) in 11 patients (6.11%), and
cardiopathy in four patients (2.22%).

Table 1 shows the distribution of patients according to age group,
with the highest frequency in the 61 to 70 years of age group (43.89%),
followed by the 71 to 80 years of age group (27.78%), reflecting that
71.67% of the population studied was found in these two groups.

There were a total of 20 patients with complications during the
period analyzed (11.11% of the total population studied), 15 of them
male and 5 of them female, i.e., 75 and 25%, respectively, with a
p-value of 0.88 (non-significant).

The age ranges with the highest frequency of complications were
the 61-70 and 71-80 years of age groups with 6 and 9 patients (30%
and 45%, respectively), followed by the 51-60 and 81-90 years of
age groups with 3 and 2 patients (15 and 10%, respectively), finding
a p-value of 0.09 for patients older than 70 years of age. (Figure 1)

Table 1. Distribution of patients by age group.

Distribution of the patients studied
according to the age group

Age range Frequency Percentage Valid Cumulative
percentage | percentage

30-40 5 2.78 2.78 2.78
41-50 8 4.44 4.44 722
51-60 31 17.22 17.22 24.44
61-70 79 43.89 43.89 68.33
71-80 50 2778 2778 96.11
81-90 7 3.89 3.89 100
Total 180 100 100

Age ranges of the total number of patients with complications
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30-40 41-50 51-60 61-70 71-80 81-90

Figure 1. Frequency of complications by age range.
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The main comorbidity observed was pneumonia, present in 10
of the 20 patients with complications (31.58%) with a p-value of 0.46,
followed by tobacco use in 10 patients (26.32%) with a p-value of
0.10, DM2 and obesity in 5 patients each (13.16%) with a p-value of
0.10, and finally, COPD and cardiopathy with 4 and 2 patients (10.53
and 5.26%), respectively.

The principal complication observed was pneumonia, present
in 10 of the 20 patients with complications (50%), followed by neu-
rological complications in five patients (20%), cervical hematoma
in four patients (16%), dysphagia in 3 patients (12%), and finally,
one patient each (4%) with dysphonia, esophageal perforation,
and isolated respiratory failure. It should be noted that two or more
complications were observed in some of the cases. The presence
of postoperative cervical hematoma was associated with the de-
velopment of anoxic ischemic encephalopathy in two cases and
in one of them with the development of pneumonia. On the other
hand, pneumonia was associated with the development of anoxic
ischemic encephalopathy in one of the cases. All these complications
were secondary to respiratory failure caused by obstruction of the
airway. Only two of the complications were directly associated with
the surgical technique, one of quadriplegia and one of esophageal
perforation. (Figure 2)

Regarding the in-hospital outcomes of the patients with compli-
cations, the most frequently encountered situation was discharge
to another hospital in 13 of the cases (65%), followed by four
cases (20%) who were sent home, and three (15%) who died.
Discharge to another hospital was for the continuation of follow-up
of the complications in all cases. One of the deaths was due to
an acute myocardial infarction of unspecified origin, another to
transoperative post-hemorrhagic hypovolemic shock, and the third
from pneumonia associated with postoperative cervical hematoma,
with a mortality rate of 1.66%.

We found a statistically significant association with a p-value
of 0.034 in which we observed an increase in the probability
of postoperative complications in patients who had two or
more comorbidities.

Distribution of complications observed
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Figure 2. Frequency of complications observed.

DISCUSSION

There is little information reported about the impact of or-
thopedic spine pathologies in the population of our country,
information that could be used to design prevention proposals
and different therapeutic approaches for the timely detection of
the possible demographic aspects and risk factors that can be
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associated with the development of postoperative complications
that can be presented by patients with CSM who undergo anterior
approach surgery.

A review of 4,589 cases in the database of the Sociedad de
Investigacién de Columna Cervical'®revealed a complication rate of
5.3%, in contrast to that found in our study where the incidence was
11.11%. As for the demographic aspects, Boakye et al.'® found the
following: 51% of the patients were in the 45-64 years of age range,
the population was predominantly male at 58.1%, and 62.73% of
the patients had comorbidities, as compared to our study where
the most frequently found age was between 71 and 80 years of
age (45%), predominantly male (75%), and with comorbidities in
90% of the cases.

The major comorbidities reported by Boakye et al.’ were SAH in
34.2%, followed by lung diseases in 12.8%, and diabetes in 10.5%,
which is very similar to our findings, with SAH present in 60%, diabetes
in 25%, and lung diseases in 20%.

As regards the complications observed in our study, we found
that acute respiratory failure was the most frequent, due to other
complications such as respiratory tract infections (50%) and cervical
hematoma (20%). This agrees with the complications mentioned
in the international literature,'®'3'% as well as with those reported
by the Hospital General de México'® where dysphagia and acute
postoperative respiratory failure are among the most frequently
observed complications. In our study there were no patients with
infection of the surgical site. Jae-Sung et al.'” reported that the
mortality rate decreased 0.57% to 0.26% between 1998 and 20083.
Boakye et al.’® found an in-hospital mortality rate of 0.57%, in
contrast to our study where the mortality rate during the study
period from January 2011 to December 2013 was 1.66% of the
total cases studied.

The in-hospital outcomes as reported by Boakye et al.’> were
0.57% death, 16.5% discharge to another hospital, and the rest
returned to their homes without complications. We, on the other hand,
found that of the total number of patients with complications, 15%
died, 65% were discharged to another hospital, and 20% returned
home without complications.

The difference between the complications and the mortality
rate of our case series as compared to those reported in the
international medical literature may reflect the fact that many of
our patients seek medical assistance in advanced stages of the
disease with more than one comorbidity.

CONCLUSIONS

A greater incidence of postoperative in-hospital complications
was found in patients with CSM treated by anterior approach than
that reported in the literature. The results from this study indicated that
the group the highest risk of complications was the males, older than
60 years of age, smokers, with systemic arterial hypertension, though
this was not statistically significant. Only the association between
two or more comorbidities with a possible increase in postoperative
complications could be demonstrated.

We found a high incidence of complications of the airways
without any direct relationship to hematoma or soft tissue edema
in more than half the cases. The incidence of respiratory compli-
cations indicated an area of opportunity for the improvement of
extubation protocols and respiratory tract management in special
postoperative care units.

Finally, the decision to perform spinal fusions in elderly patients
with multiple comorbidities must be carefully considered, given that
adverse perioperative outcomes are much more probable in this
type of patient.

All authors declare no potential conflict of interest related to
this article.
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