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Abstract

Background: Spine pathologies have been increased in the past years worldwide being important cause of disability which 
represents significant economic losses. Objective: The objective of the study was to establish the incidence of spinal neu-
rosurgical pathology in a national reference hospital in Mexico City (General Hospital of Mexico "Dr. Eduardo Liceaga"). 
Materials and methods: A  descriptive, observational, retrospective, and cross-sectional study was carried out, using the 
database of all patients that were undergoing spinal surgery from January 2015 to January 2020. Measures of central ten-
dency and percentages, demographic variables, diagnosis, and affected segment were assessed. Results: A  total of 
341 cases were analyzed, the group of patients with degenerative disease represents the main cause of care followed by 
neoplasms; trauma and special cases of congenital type and reoperations were the less frequent pathologies between the 
groups. In general, the most affected age group was 51-60 years. Conclusions: Within the study population, a wide range 
of diseases that affect the spine were treated, ranging from degenerative diseases, neoplasms, trauma, congenital, and infec-
tious diseases.
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Resumen

Antecedentes: La incidencia de enfermedades de la columna ha ido en incremento en los últimos años a nivel mundial, las 
cuales representan una importante causa de incapacidad laboral e importantes pérdidas económicas. Objetivo: Establecer la 
incidencia de enfermedades neuroquirúrgicas de la columna en un hospital nacional de referencia de la Ciudad de México 
(Hospital General de México "Dr. Eduardo Liceaga"). Materiales y Métodos: Se llevó a cabo un estudio descriptivo, obser-
vacional, retrospectivo y transversal utilizando la base de datos de los pacientes que se sometieron a una cirugía de columna 
de enero del 2015 a enero del 2020. Se evaluaron medidas de tendencia central y porcentajes, variables demográficas, di-
agnóstico y segmento afectado. Resultados: Se analizaron un total de 341 casos, la enfermedad degenerativa representa la 
principal causa de atención seguida de las neoplasias y los traumatismos; los casos especiales de tipo congénito y las rein-
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Introduction

Spinal column pathologies have become relevant 
worldwide because it has been reported an increment 
in the number of patients with degenerative spine dis-
eases (DSD), tumors and spinal cord injuries second-
ary to trauma, with high rates of morbidity and 
mortality1,2. Most of the patients are young adults who 
are occupationally active. This represents a broad 
area of study, not only due to a large number of ill-
nesses involved but also for the consequent disability 
that affects the productive population and which is 
reflected in large economic losses for society3,4.

Recently, international efforts have been done to 
establish the main causes of injury, being the degen-
erative disease the first place between the spine pa-
thologies in the world5, for this reason, lines of 
research have emerged trying to establish manage-
ment guidelines to implement effective treatments and 
improve the functional prognosis of patients6-8.

The traumatic spinal cord injuries have devastating 
physical, psychosocial, and vocational consequences 
for patients and health caregivers. Direct lifetime costs 
can reach up to $ 1.1-4.6 million US dollars per pa-
tient, with more than 1 million people affected only in 
North America4,9. An important problem is that most 
of the published literature corresponds to international 
studies with a population of phenotypic and demo-
graphic characteristics that are completely different 
from the Mexican population, for this reason is es-
sential to generate evidence that supports the current 
state of our population, and even more to demonstrate 
the efficacy of established treatments.

The objective of this study is to establish the inci-
dence of spinal column pathologies in a reference 
institution nationwide in Mexico City, and it is also an 
opportunity to start lines of investigation in the man-
agement of this type of pathologies.

Materials and methods

An observational, descriptive, retrospective, and 
cross-sectional study was carried out of all the patients 

who received medical attention and surgical manage-
ment in the column clinic of the Neurosurgery service 
of our institution from January 2015 to January 2020. 
All patients accepted for admission to the service, re-
gardless of gender or age, who received medical atten-
tion for pathologies in the spine and who underwent 
any neurosurgical procedure were considered in this 
study. With the information obtained, a database was 
created considering the following parameters: date, 
name, gender, age, diagnosis, type of surgery, type of 
injury, and segment of the spine affected. Once the 
database was completed, the study population was 
divided into four groups according to their diagnosis: 
patients with a degenerative disease, neoplasms, trau-
ma, and others.

The sample size was calculated through the analy-
sis of a proportion where the confidence level was 
95%, a coefficient Zα = 1.96, an expected proportion 
(p) of 50%, and an accuracy (d) 3% resulting in a 
sample size of 203  cases. Statistical and arithmetic 
calculations, as well as the design of the graphs, 
were performed using the GraphPad Prism 7.00 
program.

Results

The total number of patients admitted to the service 
during the period from January 2015 to January 2020 
was 341. As shown in figure 1, approximately half of 
the total population were women with a total of 177 pa-
tients at average age of 54 ± 14.46  years, while the 
masculine gender added 164 patients with an average 
age of 49 ± 16.05 years. In the study population, 80 
of the patients were in an age range of 51-60 years, 
followed by 76  patients in a range of 41-50  years 
(Fig. 2).

The main cause of injury was the degenerative dis-
ease with a total of 240 patients, followed by 66 pa-
tients treated for neoplasms, 26 patients were admitted 
for trauma and the rest are represented by other con-
genital injuries and readmissions with a total of 9 pa-
tients (Fig. 3).

tervenciones fueron las patologías menos frecuentes. El grupo de edad más afectado fue de entre 51 a 60 años. Conclusio-
nes: Dentro de la población de estudio se trataron una amplia gama de enfermedades que afectan a la columna, que van 
desde enfermedades degenerativas, neoplasias, traumatismos, enfermedades congénitas e infecciosas.

Palabras clave: Patología neuroquirúrgica. Columna vertebral. Enfermedad degenerativa de la columna. Tumores de co-
lumna. Fracturas de columna.
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Figure 2. Spinal surgeries stratified by age. The most frequent age 
range (24%) within the study population was 51-60 years, followed by 
the range of 41-50 years, which represents an important percentage 
of the population on productive age.

Figure  1. Gender distribution of the study population. 52% of the 
population is represented by women and the remaining 48% by men.

Figure  3. Causes of spinal surgery in the central Mexican popula-
tion. The degenerative disease represents a large proportion of the 
pathologies in the study population, followed by neoplasms and, to a 
lesser extent, by trauma injuries and other conditions that include the 
congenital type, reoperations, and infections.

Figure 4A shows that lumbar hernias were the most 
frequent pathology within degenerative disease with 
a total of 79 patients, followed by lumbar stenosis with 

69 cases and the cervical stenosis with 63 patients. 
Less frequent was patients admitted for degenerative 
spondylolisthesis, thoracic stenosis, and cervical her-
nias as well as thoracic hernia and facet syndrome. 
The rest of the patients were admitted for other inju-
ries such as Tarlov’s cyst and atlantoaxial 
subluxation.

Of the 64 patients who were admitted for neoplasms 
(Fig.  4B), meningiomas were the most frequent type 
of tumor with 16 patients, followed by 11 patients op-
erated for ependymomas, Schwannoma, and patients 
admitted for lymphomas and metastasis. Four patients 
underwent surgery for neurofibroma, and three pa-
tients were admitted for hemangioblastoma. Less fre-
quent was the admissions for astrocytoma, 
ependymoastrocytoma, granuloma, medulloblastoma, 
and lipoma.

Figure  4C shows that vertebral fracture was the 
most frequent type of trauma injury with 11 of the 26 
operated patients, followed by spinal contusion, fire-
arm injury, and less frequent injuries as spinal cord 
syndrome, brachial plexus avulsion, traumatic spon-
dylolisthesis, and epidural hematoma.

Congenital lesions were represented for Chiari Mal-
formation with three of the nine patients within the 
category of others (congenital lesions and readmis-
sions and reoperations), in addition to anchored me-
dulla, Pott’s disease, abscess epidural, and 
cerebrospinal fluid post-surgery fistula. Finally, read-
missions due to fatigue of the fixation material were 
also reported (Fig. 4D).

Discussion

The scant access to basic surgical care in Low- and 
Middle-Income Countries (LMIC) is the main limitation 
in epidemiological studies related with DSD, for this 
reason the epidemiology of this type of diseases is 
based on studies done in High Income Countries (HIC) 
such as Denmark, Hungary, United Kingdom, USA, and 
Canada, meanwhile LMIC has lower access to diag-
nostic, treatment, and epidemiological studies. How-
ever, estimations about the number of people affected 
by DSD in the world have been done, it is calculated 
that the annual worldwide cases of DSD and low back 
pain is 266 million people approximately1. Ravindra and 
coworkers (2018) proposed the incidence of DSD per 
100,000 inhabitants based in only eight articles which 
they found optimal for the analysis. The higher inci-
dence in European countries (5668/100,000 inhabit-
ants) followed by countries of North America 
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(4501/100,000 inhabitants), meanwhile countries of 
Latin America (3230/100,0000 inhabitants), Eastern 
Mediterrean Region (3014/100,000 inhabitants) and Af-
rican countries (2420/100,000 inhabitants) represents 
the lowest incidence of DSD. Interestingly, the same 
trend was showed for the incidence of disc degenera-
tion in the world1. However, as mentioned earlier, these 
estimations could be limited by many variables: first, 
the use of information to make comparisons of hetero-
geneous populations with different genetic background 
and lifestyles; second, the insufficient information in 
LMIC can lead to an underestimation in the number of 
people with DSD, and last but not least, most of the 
studies concerning DSD have been carried out in el-
derly people which excludes a significant part of the 
population at risk who are in the working age.

Although our study includes only 341  patients in a 
5-year period it is noteworthy that the most frequent 
spine pathology is by far the degenerative disease in 
this Mexican population, and between the degenerative 
disease, the herniated disc represents the pathology 
with highest incidence. It has been established that 
herniated discs are the most common cause of spinal 
surgery in the working-age population, genetic compo-
nent, heavy lifting, and obesity have been identified as 
the main risk factors10. In Mexican population, Polanco-
Armenta and coworkers highlight the stenosis lumbar 

as the main DSD contrary with the findings of our 
study2. These differences may be due to antropometri-
cal and demographical characteristics of our population. 
In this study, the average age of patients who presented 
herniated disc was 45.5 ± 14.6 years, which represents 
the range of the population of working age in Mexico11. 
The most affected lumbar level between the groups was 
L4-L5, and the main occupations of the patients inter-
vened for herniated disc were employees and domestic 
workers (data not shown). Interesting, our study popula-
tion presented a body mass index (BMI) of 26.92 ± 2.05 
within the overweight range. A seminal study showed 
that people at young age (25 and within 40-45  years 
old) and persistent overweight (BMI ≥ 25 kg/m2) have 
high risk of disc degeneration mainly in the segment 
L4-L512, these anthropometric characteristics could ex-
plain the increased incidence of herniated disc surgery 
in this study compared with other published data in the 
same population2 since in this study approximately 78% 
of the population was within the overweight range (data 
not shown) and 45% of the patients were under 50 
years of age. However, more studies are needed in 
order to have an integrative overview of the incidence 
and prevalence of DSD in the Mexican population and 
establish the genetic background and/or occupational 
component of this group that could be associated with 
the significant number of people with herniated disc.

Figure 4. Groups of spinal pathologies in the central Mexican population. A: the degenerative disease was the most frequent pathology within 
the study population and within this group, lumbar hernias represented 33% of the cases followed by the lumbar stenosis and cervical stenosis 
(29 and 26% respectively). B: neoplasms represented the most frequent pathology in the study population, meningiomas were the most frequent 
type of tumor (25%) and ependymomas and Schwannoma were the second and third in frequency (17% and 16%, respectively). C: among 
trauma injuries, vertebral fractures were the most frequent pathology with 42% and spinal contusions the second position with 35%. D: in the 
category of others, Chiari Malformation was the most common type of congenital pathology (34%), followed by reoperations for fixation material 
fatigue with 22%. 
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Otherwise, neoplasms represent the second place 
of incidence in our study population, meningiomas 
were the most frequent tumor. The previous reports 
support that meningiomas are the most common type 
of neoplasm of the spine in adults in the world. Fe-
male hormones have been reported to represent a risk 
factor in the development of meningiomas, every five 
individuals who present them, four are women, and 
one is a man13. However, the percentage of women 
affected in this study is 56%, while men represent 
44% of people who underwent surgery for spinal me-
ningiomas, which confers a ratio of 1:1 approximately. 
Therefore, together with the hormonal factor, more 
risk elements associated with the development of me-
ningiomas in our population must to be considered.

Finally, trauma injuries were less frequent cause of 
surgical intervention in our study population, mainly spi-
nal fractures, and within this group, 64% presented frac-
tures in the thoracic segment and the remaining 36% in 
the cervical segment. The epidemiology of this type of 
injury is currently scant. However, it has been deter-
mined that the main causes of spinal fractures are due 
to car and pedestrian accidents, and it has recently been 
established that both incidence and the rates associated 
with complications are increasing in the past years14.

The data obtained show the degenerative disease 
as the main neurosurgical pathology of our population 
and within this group, herniated discs are the most 
frequent cause of interventions. Diseases related to 
the spine represent an important cause of incapacity 
for work in the world. It is important to know both the 
prevalence and incidence of this type of diseases 
because this information is useful for the designing of 
prevention schemes, treatments and novel therapies 
that reduce both the number of people affected and 
the economic losses associated with it.

Conclusions

As a national reference hospital, we found a signifi-
cant population where most diseases affecting the 
spine are resolved, ranging from degenerative diseas-
es, neoplasms, traumatic, congenital, infectious, and 
specific injuries. The most frequent pathology that af-
fects our population was the degenerative. Knowing the 
current epidemiological overview of these diseases al-
lows us to identify the main effects in each of the afore-
mentioned areas, laying the foundations for conducting 
research studies focused on the determination of risk 
factors, prevention schemes, and treatments.
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