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The physical and mental health of workers in the 
workplace has an influence on overall productivity; 
impaired health gives rise to an increase in “accident 
rates” and generates a negative financial impact. To a 
large extent, this determines a company’s occupational 
risk levels and with it the calculation of an employer’s 
contributions to social security.

Workers spend at least a third of their day at work, 
where, in addition to striving to meet their production 
goals, they are given the opportunity to perform health 
promotion and maintenance activities in the workplace 
with the aim of reducing levels of poor health and 
improving quality of life, initiatives that will benefit the 
company’s productivity.

There is sufficient and solid evidence illustrating that 
investment in occupational health promotion programs 
produces financial benefits for organizations based on 
the reduction of medical care costs and favors better 
productivity management strategies. For example, the 
University of Michigan Health Management Research 
Center (HMRC) estimates that an organization saves 
around 350 United States dollars (USD) a year for each 
worker classified as “low risk” by keeping them under 
this status1.

The results of 56 studies addressing occupational 
health promotion topics and programs showed the fol-
lowing average reductions:
–	Absenteeism due to illness by 27%.
–	 The cost of medical care by 26%.

–	 The administrative costs for disabilities and workers’ 
compensation by 32%.

–	 The return on investment (ROI) ratio is USD 5.81 for 
every dollar invested1.

A review article including 18 studies highlighted the 
reduction in absenteeism after the implementation of a 
health promotion program. A “cost-benefit” analysis con-
ducted on six studies illustrated that the savings attribut-
able to this program amounted to an average of USD 5.07 
for every dollar invested. Twenty-eight out of 32 interven-
tion studies carried out showed that health-care costs 
dropped after the implementation of a health promotion 
program and 10 studies reported cost-benefit ratios with 
average savings of USD 3.93 for every dollar invested.

Other studies have shown that companies can earn 
USD 3-USD 6 for every dollar spent on health promo-
tion. Many researchers believe that indirect productivi-
ty-related savings are twice the direct costs of healthcare, 
which can be measured more accurately1.

Diabetes

This disease is extremely costly within a family, work, 
and social context. Training employees to prevent or 
control diabetes will make them healthier and more 
productive, thereby reducing health-care costs for both 
workers and the company. Well-informed employers 
are fully aware that helping employees with diabetes to 
get healthier is “good for business”.
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In the USA, the total costs arising from diabetes care 
have been documented at around USD 327 billion; direct 
expenses (USD 237 billion) correspond to hospitalization 
(30%), medicines to treat complications (30%), anti-diabetic 
medicines and diabetes supplies (15%), and doctor’s 
appointments (13%), while indirect costs amount to almost 
USD 90 billion, including USD 3.3 billion in increased 
absenteeism, USD 26.9 billion in reduced productivity at 
work among the employed population, USD 2.3 billion in 
employment benefits for illness-related disability, USD 37.5 
billion in reduced productivity among the unemployed pop-
ulation and USD 19.9 billion in lost productivity due to 
277,000 premature deaths attributed to diabetes2,3.

Another study pointed out that annual costs are 
nearly one-third higher for people that develop diabetes 
in subsequent years compared to people that do not 
progress from pre-diabetes to diabetes, with an aver-
age difference of USD 2671 a year. Due to this differ-
ence in cost, it is estimated that the 3-year ROI amounts 
to 42% thanks to a national program for the prevention 
of diabetes. These results illustrate the importance and 
the economic benefits these intervention programs pro-
duce in lifestyles to prevent or delay the onset of Type-2 
diabetes4. Another study conducted an analysis of dis-
ease management costs combined with diabetes edu-
cation and reported an ROI of USD 4.34 for every dollar 
invested5.

Obesity

The increasingly significant association between a 
high body mass index (BMI) and high health-care costs 
provides the basis for strategies geared to the effective 
control of obesity. Such strategies should be an import-
ant part of health promotion programs both in the work-
place and in the community. Different studies highlight 
the fact that obese employees spend 77% more on 
medication than non-obese employees and 72% of 
their medical care involves preventable conditions.

A 2008 study found that moderately obese (BMI ≥ 30) 
to extremely obese (BMI ≥ 40) employees underwent 
a 4.2% of loss in productivity due to weight-related 
health issues, equivalent to USD 506 dollars of lost 
productivity per worker per year1.

Another study focused on 29 workplaces and 179,708 
health-related episodes in 10,853 employees calculated 
the economic impact of obesity. When comparing work-
places with a high obesity rate to those with a lower 
rate, the study concluded that the former registered:
–	 348.4 more episodes of general care for every 1000 

employees (p < 0.001).

–	 38.6 more episodes of hypertension care for every 
1000 employees (p < 0.001).

–	 2.5 more episodes of cerebrovascular disease (CVD) 
care for every 1,000 employees (p = 0.017).

Moreover, it represented a higher cost (USD 223) due 
to general episodes (p < 0.001); USD 169 due to hyper-
tension (p = 0.003) and USD 1620 as a result of cere-
brovascular events (CVD) (p = 0.005). The overall 
economic impact registered a higher cost per employee 
(USD 1.25), with an aggregate estimate per employee 
of USD 69 for general episodes, USD 89 for hyperten-
sion and USD 8 for CVD. The study concluded that care 
episodes were numerically more frequent and costly in 
workplaces with higher rates of obesity.

Studies related to overweight and obesity, physical 
inactivity, and smoking have shown that employees sub-
ject to these risks cost employers billions of dollars in 
excess health-care costs. For example, a joint study 
conducted by the Chrysler Corporation and the United 
Auto Workers Union revealed that workers with an 
unhealthy weight (BMI > 30) registered 143% more hos-
pitalizations than those with a healthy weight (BMI < 25)6,7.

Conclusions

Investing in a comprehensive employee health pro-
motion program benefits organizations in terms of 
employee health management and productivity, as well 
as ensuring a better state of health and well-being.

There are absolutely NO workplaces in which health 
can be ignored, minimized, or taken lightly. The time 
has come to implement better health conditions and 
to promote and guarantee the best standards of 
health. Organizations, companies, and institutions 
must all invest in the omnipresent need for health, 
particularly in a nation – Mexico – that is already fac-
ing the challenges that affect its immediate future, 
which is highly uncertain due to the prevailing condi-
tions and morbidity. Competence, competitiveness, 
productivity, performance, and profitability are all 
terms that rest and depend – among others things – 
on the health and well-being of those whose efforts 
are largely responsible for determining a nation’s 
wealth: the workers.
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Original article

Abstract

Objective: To evaluate the study habits in the academic performance of residents of the specialties of Orthopaedics and Trau-
ma (OT) and Family Medicine (MF). Methods: An observational study was carried out with OT and MF medical residents. An 
online survey was applied to them, with response options on the Likert scale, to evaluate study habits. For the statistical analy-
sis, measures of central tendency and dispersion were used, as well as correlations, P < 0.05. Results: A sample of 112 par-
ticipants. 51% of participants were male. Mean age of 30.1±3. 75% of participants were single. 84.8% study one hour. 84.8% 
of respondents answered that they were pursuing the specialty they wanted. 80.4% always or constantly understand what they 
read. 45.5% of participants draw diagrams or charts. Writing summaries (82.1%) is the most used technique for memorisation. 
93.7% always or constantly attend classes on a regular basis. 94.6% of participants strongly agree or agree that study habits 
can influence academic performance. 58% presented regular habits, 22% good habits and 18% bad habits. It was found that 
there is a correlation between age and average academic performance (P = 0.016). Conclusions: Age and marital status had 
a direct association with academic performance. Most of the residents are satisfied with the specialty they are studying. Mem-
orisation and writing summaries are the most used study habits. In general, residents have regular study habits.

Keywords: Study habits. Medical residents. Medical residency. Family medicine. Orthopaedics.
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Introduction

The resident physician or medical intern is an integral 
part of the hospital and is the cornerstone for its proper 
operation1-3.

Improving medical services and training of health per-
sonnel requires a number of factors such as improved 
facilities, technological upgrading and better teaching 
conditions4,5. The training of medical specialists requires 

a holistic approach in order to meet the challenges that 
arise on a daily basis6. At present, medical practice, 
although it must go hand in hand with teaching in order 
to gain knowledge, is not always possible7-9. Many fac-
tors make it difficult for the resident physician to carry 
out their duties: lack of educational tools, extremely 
short study times, professors who are not fully qualified 
to teach10-16.
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Efforts by hospital education departments to incorpo-
rate elements that enhance resident teaching are faced 
with heavy workloads, which hinder learning environ-
ments, making it difficult for academic interests to pre-
dominate in the training of medical specialists, resulting 
in academic dropout or tension for time and resources 
between educational and professional needs17.

It is currently observed that the lack of good study 
habits and techniques has a direct impact on academic 
performance3,18. Some authors19 point out that the main 
predictors of academic performance in medical resi-
dencies are the degree of anxiety, motivation and syn-
thesis capacity. All the above makes us understand that 
this is a complex problem, which is why we focused on 
studying the habits of medical residents in the special-
ties of OT and FM, because of the impact they have 
and the increasing improvement of medical services.

Hence, the objective of this study was to evaluate the 
study habits in the academic performance of OT and 
FM residents; then, the causes that lead to poor or 
good academic performance were also analysed.

Method

An observational, analytical, prospective study was 
conducted among resident physicians in the OT and 
FM specialties. All those who agreed to participate and 
signed the informed consent letter were included. All 
resident physicians who were on holiday and/or those 
who did not complete the applied tests, or who were 
on rotating internship, were excluded.

In order to carry out the research, an online survey 
was developed using the Google Forms platform, which 
could be answered at any time. The survey consisted of 
72 questions, including a comments section at the end. 
In the first section of the survey, participants had to fill 
out an informed consent letter, which was then printed 
and signed by all of them. In the second section of the 
survey, questions were asked about general aspects 
such as age, gender, university degree, specialty and 
educational institution where the resident physician stud-
ied to obtain their degree and their state of origin. In the 
third section, items assessed study habits in general and 
in other sections, items specifically related to satisfac-
tion, reading comprehension, memorisation and learning 
tools. A  fourth section assessed socio-economic as-
pects and family background as well as the resident 
physician’s own expectations. All questions were an-
swered using a Likert scale. Once the descriptive data 
of the survey was processed, the questions were weighted 
from 4 to 1. They were classified into several categories: 

excellent habits (165-184), good habits (147-164), regular 
habits (128-146) and bad habits (< 12).

Measures of central tendency and dispersion were 
used, as well as correlations. The significant statistic value 
was P < 0.05.

This study was subject to review and approval by the 
research and ethics committees. All participants were 
volunteers and signed the informed consent letter. The 
data collected was downloaded from the cloud and 
stored in a folder on a computer.

Results

A total sample of 112 participants, 51% male and 21% 
female, was obtained. In the distribution by specialty 
(50%) 56 resident physicians per specialty. The mean 
age was 30.1±3. Distribution by academic year and 
specialty, for first year FM residents (R1) 25%, second 
year (R2) 34% and third year (R3) 41%. OT: R1 34%, 
R2  20%, R3  30% and fourth year (R4) 16%. As for 
marital status, 75% were single, 24% married/com-
mon-law marriage and 1% divorced. Twenty percent had 
children and 80% had no children (Table 1).

The average score for the National Medical Residen-
cy Examination (ENARM) was 67.7 (80.4-52.00), while 
the current average is 91.3 (98.2-73.64).

Regarding the analysis of study habits, it was observed 
that in general 84.8% study for one hour on average. 
With regard to daily study as a learning option, 44.6% of 
respondents strongly agreed and 50.9% agreed. Further-
more, most respondents answered that they split their 
time throughout the week to study (Table 1).

In the satisfaction survey, 33.9% think that the spe-
cialty they are studying is what they expected, 63.4% 
answered that only sometimes and 84.8% answered 
that it was the specialty they wanted, while 15.17% do 
not think so (Table 2).

With regard to reading comprehension, 80.4% of the 
residents stated that they always or constantly under-
stood what they rea., However, 45.5% drew diagrams 
or charts to organise and complete their studies, as 
well as concept maps, of which only 41.9% did so to 
pass their exams. Writing a summary for an exam is 
the most important memorisation and study technique 
for 59.8% of the respondents (Table 3).

With regard to memorising, writing down data is one 
of the most important techniques (82.1%) of the resi-
dents who always or constantly do so, as well as paying 
attention to the classes they attend (86.6%). In compar-
ison, diagrams, charts and schematics or other resourc-
es are used by 61.6%. Fifty-seven point seven percent 
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Table 2. Satisfaction section

n = 112 n (%)

Expected specialty
Never
Sometimes
Constantly

3 (2.7)
71 (63.4)
38 (33.9)

Thoughts of dropping out of specialty
Never
Sometimes

77 (68.7)
35 (31.3)

Thoughts at the completion of the medical 
residency

I had a precise idea of what specialty I wanted to 
pursue.
I was undecided between two or three 
specialities
I had no idea which specialty to take
I was not interested in pursuing a specialty

49 (43.8)

53 (47.3)

7 (6.3)
3 (2.7)

Current specialty is the one you wished to study
Yes
No

95 (84.8)
17 (15.2)

Table 1. General overview of study habits

n = 112 n (%)

Hours of daily study
< 1 hour
1 hour
> 3 hours

4 (3.6)
95 (84.8)
13 (11.6)

Daily study as a learning option
Strongly disagree
Disagree
Agree
Totally agree

3 (2.7)
2 (1.8)

50 (44.6)
57 (50.9)

Teachers trained in education.
Strongly disagree
Disagree
Agree
Totally agree

2 (1.8)
1 (0.9)

41 (36.6)
68 (60.7)

Attention to studies (concentration)
Strongly disagree
Disagree
Agree
Totally agree

4 (3.6)
22 (19.6)
75 (67)
11 (9.8)

Distribution of study time during the week
Strongly disagree
Disagree
Agree
Totally agree

2 (1.8)
16 (14.2)
79 (70.5)
15 (13.4)

Breaks during study time
Strongly disagree
Disagree
Agree
Totally agree

2 (1.8)
19 (17)

77 (68.7)
14 (12.5)

Conscious intention to make use of time
Strongly disagree
Disagree
Agree
Totally agree

1 (0.9)
3 (2.7)

89 (79.4)
19 (17)

Pursuit of studies even if not concentrating
Strongly disagree
Disagree
Agree
Totally agree

1 (0.9)
15 (13.4)
83 (74.1)
13 (11.6)

of respondents always or almost always use mnemonics 
to memorise topics (Table 4).

Regarding learning tools, 93.7% responded that they 
always or constantly attend classes regularly and with 
a good attitude. As for homework, 85.7% answered that 
they always or constantly do homework as a learning 
method. Sixty-two point five percent of respondents an-
swered that they sometimes copy and paste their home-
work, which represents more than half of the surveyed 
population (Table 5).

In the section on academic performance, 94.6% of 
participants responded that they strongly agree or agree 
that study habits can influence academic performance. 

Furthermore, 91.1% responded that they strongly agree 
or agree that they get a good grade. However, some 
respondents did not agree or strongly disagree that they 
have time to study and then perform well on a test 
(Table 6).

Overall, 58% of respondents had regular habits, 22% 
had good habits and 18% had bad habits. When analys-
ing the correlation between variables, we observed that 
there was a correlation between age and average aca-
demic performance (p = 0.016) (Fig. 1). Between study 
habits and marital status, there is a correlation for those 
who are single (p = 0.004) and married/common-law 
marriage (p = 0.009), but not for those divorced 
(p = 0.170). In the correlation between gender and aca-
demic performance (p = 0.545), university of study and 
sum of study habits (p = 0.899), as well as between sum 
of study habits and year of specialisation (p = 0.994), the 
correlations were not statistically significant.

Discussion

Academic performance refers to the knowledge ac-
quired throughout residency, which is related to study 
habits. The scales measuring these habits are most 
often classified as good or bad, with positive or nega-
tive consequences, which are reflected in the students’ 
grades.

A variety of factors can influence academic perfor-
mance. Gonzales20 found that in Gynaecology and Ob-
stetrics residents, economic and family factors affect 
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Table 3. Reading comprehension section

n = 112 n (%)

Attention to studies (concentration)
Never
Sometimes
Constantly
Always

4 (3.6)
51 (45.5)
49 (43.7)

8 (7.1)

Arrangement of table, desk or their equivalents for 
study

Never
Sometimes
Constantly
Always

5 (4.5)
23 (20.5)
27 (24.1)
57 (50.9)

Sufficient light when studying
Sometimes
Constantly
Always

16 (14.3)
38 (33.92)
58 (51.8)

Reading comprehension
Sometimes
Constantly
Always

22 (19.6)
69 (61.6)
21 (18.7)

Ability to distinguish the main fundamental points 
of each topic

Sometimes
Constantly
Always

13 (11.6)
71 (63.4)
28 (25)

Drawing up diagrams or charts for a better 
organisation of the study

Never
Sometimes
Constantly
Always

10 (9)
51 (45.5)
30 (26.8)
21 (18.7)

Completion of work within the proposed timeframe
Never

Sometimes
Constantly
Always

2 (1.8)
38 (34)
48 (43)

24 (21.4)

Study ahead of time to achieve good results in 
scheduled exams

Never
Sometimes
Constantly
Always

1 (0.9)
36 (32.1)
56 (50)
19 (17)

Consideration as to whether the form of study is 
adequate to perform well in an exam

Never
Sometimes
Constantly
Always

2 (1.8)
41 (36.6)
59 (52.6)

10 (9)

Writing a summary when studying
Never
Sometimes
Constantly
Always

5 (4.5)
40 (35.7)
39 (35)
28 (25)

Drawing concept maps when studying
Never
Sometimes
Constantly
Always

17 (15.1)
48 (43)

34 (30.3)
13 (11.6)

Table 4. Memorisation section

n = 112 n (%)

Conducting a general assessment before 
concentrating on the study

Never
Sometimes
Constantly
Always

11 (10)
38 (34)

55 (49.1)
8 (7.1)

Drafting of important data that are difficult to memorise
Never
Sometimes
Constantly
Always

3 (2.7)
17 (15.1)
56 (50)

36 (32.1)

Mental summary of what you are studying
Never
Sometimes
Constantly
Always

2 (1.8)
20 (18)

62 (55.3)
28 (25)

Memorisation of the most important parts of your reading
Never
Sometimes
Constantly
Always

4 (3.6)
24 (21.4)
50 (44.6)
34 (30.3)

Use of mnemonic techniques to facilitate 
memorisation of the subject being studied

Never
Sometimes
Constantly
Always

11 (9.8)
43 (38.3)
40 (35.7)
18 (16)

Actual memorisation of the important information 
on each topic

Never
Sometimes
Constantly
Always

3 (2.6)
28 (25)

68 (60.7)
13 (11.6)

Importance of drawing charts, schematics, 
diagrams and other resources for the improvement 
of the memorisation process

Never
Sometimes
Constantly
Always

8 (7.1)
35 (31.2)
41 (36.6)
28 (25)

Association of texts that are difficult to memorise with 
everyday subjects in order to achieve better results

Never
Sometimes
Constantly
Always

9 (8)
36 (32.1)
42 (37.5)
25 (22.3)

The resident pays more attention in class in order 
to remember topics that are more relevant

Never
Sometimes
Constantly
Always

2 (1.8)
13 (11.6)
66 (59)

31 (27.7)

academic performance, regardless of marital status. 
However, they have been found to influence consistent 
motivation. We found that the factors that influence OT 
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n = 112 n (%)

Daily and regular class attendance with a 
willingness to learn

Sometimes
Constantly
Always

7 (6.2)
50 (44.6)
55 (49.1)

Consideration of the teacher's previous pedagogical 
training in order to change the way classes are taught

Never
Sometimes
Constantly
Always

4 (3.6)
22 (19.6)
45 (40.1)
41 (36.6)

Undertaking review studies before taking the exam
Never

Sometimes
Constantly
Always

2 (1.8)
18 (16)
46 (41)
46 (41)

Study of the subject before attending class
Sometimes
Constantly
Always

31 (27.6)
60 (53.6)
21 (18.7)

Doing homework as a learning process
Never
Sometimes
Constantly
Always

3 (2.7)
13 (11.6)
69 (61.6)
27 (24.1)

"Copying and pasting" on assignments
Never
Sometimes
Constantly
Always

31 (27.7)
70 (62.5)

10 (9)
1 (0.9)

Taking notes and doing exercises up to date and in order
Never
Sometimes
Constantly
Always

4 (3.6)
25 (22.3)
66 (59)

17 (15.1)

Active participation in class and fulfilment of your 
role as a student

Never
Sometimes
Constantly
Always

1 (0.9)
31 (27.7)
66 (59)

14 (12.5)

Follow the teacher's explanations, by taking an 
active interest and asking questions

Never
Sometimes
Constantly
Always

1 (0.9)
24 (21.4)
72 (64.3)
15 (13.4)

Time management in order to be able to study and 
achieve better results

Never
Sometimes
Constantly
Always

1 (0.9)
32 (28.6)
64 (57.1)
15 (13.4)

Intense work to improve understanding of the content
Sometimes
Constantly
Always

25 (22.3)
71 (63.4)
16 (14.2)

n = 112 n (%)

Working in a team with other colleagues helps you 
to achieve your personal learning goals

Never
Constantly
Always

3 (2.7)
63 (56.2)
46 (41)

Preferable to be in the classroom where one can 
listen better and have more attention

Never
Sometimes
Constantly
Always

1 (0.9)
10 (8.9)
57 (51)

44 (39.2)

Necessary complementary material to study 
properly

Never
Sometimes
Constantly
Always

1 (0.9)
20 (18)

55 (49.1)
36 (32.1)

Study what has been explained and have a creative 
and critical attitude

Never
Sometimes
Constantly
Always

1 (0.9)
11 (9.8)

73 (65.1)
27 (24.1)

Consult other books in addition to the texts 
suggested by the teacher

Sometimes
Constantly
Always

27 (24.1)
56 (50)

29 (25.8)

Make every effort to write your papers in a clear 
manner

Sometimes
Constantly
Always

8 (7.1)
65 (58)

39 (34.8)

Carrying out compulsory activities in time
Never

Sometimes
Constantly
Always

2 (1.8)
24 (21.4)
63 (56.2)
23 (20.5)

Table 5. Learning tools section Table 5. Learning tools section (continued)

(Continues)

and MF residents are age and marital status, as they 
have a direct association with academic performance. 
We found that at the age of 32±3 years, in our popula-
tion, there is an association with poorer performance 
compared to younger resident physicians; most resi-
dents at this age are already married and have one or 
more children.

Eighty-four point eight percent of the medical resi-
dents stated that the specialty they are studying is the 
one they chose, as reflected in the average obtained 
at ENARM, since most of them are above the general 
average. In the same section, there is a contrasting 
point, as an unsatisfactory part is expressed: only 
33.6% of the residents think that the specialty they are 
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n = 112 n (%)

The financial situation of the resident does not 
allow for suitable academic performance

Strongly disagree
Disagree
Agree
Totally agree

28 (25)
41 (36.6)
25 (22.3)
18 (16)

Study habits influence academic performance
Strongly disagree
Disagree
Agree
Totally agree

1 (0.9)
5 (4.5)

62 (55.3)
44 (39.2)

Consideration that study time is insufficient to 
perform well in a test

Strongly disagree
Disagree
Agree
Totally agree

6 (5.3)
37 (33)

51 (45.5)
18 (16)

Feeling capable of getting a good grade
Strongly disagree
Disagree
Agree
Totally agree

1 (0.9)
9 (8)

40 (35.7)
62 (55.3)

Forgetting the subject when taking an exam, which 
affects academic performance

Strongly disagree
Disagree
Agree
Totally agree

18 (16)
69 (61.6)
20 (17.8)

5 (4.5)

Constantly asking colleagues about the subject that 
will be assessed

Strongly disagree
Disagree
Agree
Totally agree

14 (12.5)
49 (43.7)
45 (40.1)

4 (3.6)

Perception that one is studying hard, but grades 
are not quite good

Strongly disagree
Disagree
Agree
Totally agree

17 (15.1)
58 (51.7)
30 (26.8)

7 (6.2)

Thoughts that one performs better when there is 
teamwork

Strongly disagree
Disagree
Agree
Totally agree

5 (4.5)
51 (45.5)
45 (40.1)
11 (9.8)

Connection between the time spent studying and 
grades obtained

Strongly disagree
Disagree
Agree
Totally agree

2 (1.8)
17 (15.1)
76 (67.8)
17 (15.1)

The study methodology is adequate for subsequent 
good performance in a test and considerations on 
whether grades could be better

Strongly disagree
Disagree
Agree
Totally agree

1 (0.9)
5 (4.5)

92 (82.1)
14 (12.5)

n = 112 n (%)

Learning time is worth living intensely
Disagree
Agree
Totally agree

17 (15.1)
82 (73.2)
13 (11.6)

Table 6. Academic performance section Table 6. Learning tools section (continued)

(Continues)

Figure 1. General study habits of FM and OT residents. 

4%

22%

58%

16%

Excellent study habits

Good study habits

Regular study habits

Bad study habits

studying matches their expectations. To a large degree, 
in this answer given by FM residents and reinforced by 
data provided by authors such as Sevillano21, it is men-
tioned that they often opt for this specialty as a second 
option without giving it the importance it deserves, 
which explains why these residents show signs of 
dissatisfaction.

In the section on study habits, it is worth noting that 
study time is on average one hour. This does not mean 
that it is a direct aspect that can be linked to academic 
performance. Because of the external factors surround-
ing it, such as the quality of the study and the attention 
given thereto, as attention is the focus of one’s con-
scious mind in a sustained way on a certain activity or 
object that allows a clear reflection thereof22.

Likewise, Ortega23 argues that poor academic per-
formance occurs when students do not organise their 
time, do not develop study plans and do not have the 
appropriate methodology and study technique.

Therefore, success in studies becomes multifactorial 
and does not depend directly on intelligence and effort, 
but also on effective study habits, as the development 
of academic skills leads to real study and optimal aca-
demic results.

It was observed that residents developed regular 
study habits (58%), and that the most important habit 
was memorisation. This makes a lot of sense since 
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having taken and passed the ENARM exam and staying 
in a medical residency requires adequate knowledge 
acquired in order to put it into practice and to show 
good academic performance24.

According to the results obtained and the relation-
ship with academic performance (average of the 
ENARM exam and residency), it was found that there 
is a direct correlation between the resident physi-
cian’s marital status and academic performance. 
The presence or absence of children did not affect 
their study skills and, consequently, their academic 
performance.

We also assessed whether during residency there 
was an intention to quit, and found responses indicating 
that they either had never thought of quitting from the 
specialty (n = 77, 69%) or sometimes (n = 35, 31%).

It has often been observed that when some residents 
over the age of 30 take the ENARM exam it is their 
second time round and have difficulty passing it and 
entering a medical specialty that requires a higher than 
average score. Therefore, their last option is FM, as the 
entry score is lower than other specialties. Therefore, 
many residents choose to take the FM exam as it is 
their last option to enter the medical specialty. This is 
also reflected in the answer to the question whether 
they have ever thought of dropping out of their residen-
cy: The answer is “never”.

In the case of the FM residents, the reason for drop-
ping out for most of them was that it was not their first 
choice of specialty. When asked if the specialty they 
were currently studying was the one they wanted to 
pursue, 17 medical residents answered that it was not 
their first choice. Among the causes described in the 
literature in relation to the present survey, it was ob-
served that those of a family nature17,21 were the most 
influential on family doctors. In the present study, 6 FM 
residents were married with children, and this factor 
partially influences their academic performance, as it 
is multifactorial.

The dropout rate in the OT specialty is minimal. In 
the analysis of those residents who responded that 
they had ever thought of dropping out, the factors that 
could be inferred were work and family, although this 
was not directly considered in this study, which could 
be seen as one of the weaknesses of this research. 
This could be the basis for a further study to determine 
the factors that influence their pursuit of OT and FM 
residency25.

Among the strengths of the study is that it correlates 
a surgical specialty with a clinical specialty, with a suf-
ficient sample of medical residents.

As for weaknesses, there was no contrast with other 
medical and surgical specialties, where most residents 
make their first choice to enter a medical residency. 
This contrasts with one specialty (FM) that was not their 
first choice of entry and relates to residents who have 
taken the ENARM exam several times, so there is a 
selection bias and a manoeuvre bias.

We intended to conduct a multicentre study of all 
medical residency training sites in the state and outside 
the state of Puebla. The extension of the sample size 
and the analysis of other factors such as family, eco-
nomic and social factors that can influence academic 
performance in a surgical specialty as well as clinical 
specialty. In addition, an analysis of workload and care, 
as well as a purposive search for stress and anxiety, 
as these factors may also affect academic performance 
within the specialty. It would also be important to anal-
yse the use of ICT access and academic infrastructure, 
as well as the time and educational training of teachers 
and clinical practice tutors in the medical practice of 
resident physicians.

We also propose a practice analysis and evaluation 
of knowledge transfer horizontally (resident to resident) 
and vertically (clinical practice tutor to residents).

Conclusion

Age and marital status have a direct correlation with 
academic performance, while gender, university of 
study and year of residence do not. It is worth high-
lighting that an association was found between both 
specialties and the development of different study hab-
its, due to the fact that the focus of each specialty is 
different, which requires different study habits. In gen-
eral, TO and FM residents have regular study habits.

In terms of satisfaction, most residents felt that they 
were doing the specialty that was their first choice. 
A  smaller percentage considered that they did not 
choose the specialisation they had planned (FM); on 
the other hand, a large percentage indicated that some-
times this was what they expected.

In the study habits section, it was found that the study 
time was adequate. However, there were difficulties in 
concentrating during the study and in the distribution 
of the study time.

In the reading comprehension section, it was inferred 
that this is the most difficult study habit for the resi-
dents, as they found it difficult to understand and dis-
tinguish the main points of the topics they have read.

In the memorisation section, we observed that they 
presented problems in associating information with 
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everyday affairs and using mnemonic techniques to fa-
cilitate information. However, they again displayed mas-
tery of learning strategies oriented towards this habit.

As far as learning tools are concerned, the classroom 
has been shown to complement medical training. 
A negative aspect found is that most of them copy and 
paste information in their homework, as they deem it 
unnecessary, and they do not look for other sources of 
information to enrich their knowledge.

In conclusion, knowledge of study habits is not the 
only factor predisposing to academic performance, as 
there are other factors, which have not been analysed 
in this research. We propose to carry out another study 
where a multifactorial analysis is considered, that in-
cludes academic, social, family, professional and eco-
nomic factors, and especially purposive search for 
stress and anxiety, as well as a multicentre study where 
other clinical and surgical specialties are analysed and 
contrasted.
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Abstract

Purpose: To describe the institutional experience of treatment with volumetric modulated arc therapy (VMAT) in prostate 
cancer in the Mexican population of the Regional Hospital “Centenario de la Revolución Mexicana”, ISSSTE, Morelos. 
Methods: A retrospective study of patients with prostate cancer treated with radiotherapy with moderate hypofractionation 
at doses of 70.2Gy in 26 fractions was performed, between January 2017 and January 2021. Results: 55 patients were in-
cluded in the analysis, with a median follow-up of 20.7 months, biochemical control was 100%. Acute gastrointestinal toxicity 
grade 1 or less occurred in 87.3% of patients, grade 2: 9.1% y grade 3 in 3.6%; acute genitourinary toxicity grade 1 or less 
in 90.9%, grade  2:  7.3% and grade  3:  1.8%. Regarding chronic gastrointestinal toxicity grade  1 or less, it was 95.3%, 
grade 2: 4.8%, There have been no grade 3 or higher cases, chronic genitourinary toxicity grade 1 or less 90.5%, grade 2: 7.1%, 
grade 3: 2.4%. Conclusions: Moderate hypofractionation in prostate cancer in the Mexican population presents excellent 
biochemical control and an adequate toxicity profile.
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Introduction

In 2020, prostate cancer ranked fourth in the world 
in terms of incidence among all malignant neoplasms, 
with 1,414,259  cases and a rate of 30.7  cases per 
100,000 inhabitants, the absolute number of deaths in 
the world reported in the same year was 466,003 pa-
tients with an adjusted mortality rate of 7.7. In Mexico, 
the rate was 10.6, with 90,222 deaths; the incidence 
was 195,499  cases with a rate of 42.241, which rep-
resents a public health problem in our country. Prostate 
cancer has particular biological features compared to 
other types of malignant tumours. Its growth is slow 

and clinically silent, sometimes not very aggressive, 
which makes it a tumour with a high prevalence and 
relatively low mortality. In radiation therapy, we classify 
them into low, intermediate and high-risk groups based 
on three parameters: prostate-specific antigen level, 
Gleason score and extent of disease in the pelvis. His-
tologically speaking, more than 90% of prostate malig-
nant tumours correspond to acinar adenocarcinomas, 
the vast majority originate from the peripheral zone of 
the prostate and generally have an orderly behaviour. 
The main site of metastasis is the bone with a predi-
lection for the axial skeleton.
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An adequate screening programme, combined with 
safe and effective treatment, allows patients to enjoy 
an excellent local control rate and a good quality of life. 
The demand for radiotherapy services for prostate can-
cer has increased significantly, in parallel with techno-
logical advances. Radiotherapy has proven to be a safe 
and effective treatment for prostate cancer.

Background

Radiotherapy has long been the mainstay of radical 
treatment for prostate cancer patients, with results com-
parable to those of radical prostatectomy, but with less 
morbidity. Pioneering radiotherapy studies2 gave doses 
of 64-70 Gy in conventional fractionation (1.8-2 Gy per 
session) with conflicting results and high biochemical 
failure rates. Subsequently, dose escalation studies3 
were initiated, with favourable results and high local 
control rates, but with increased acute and chronic tox-
icity due to the use of three-dimensional (3D) conformal 
technology. The main toxicity of radiotherapy is in the 
bladder (cystitis) and rectum (proctitis) and we classify 
it as acute and chronic depending on the time of onset. 
In general, acute toxicity is considered to be that which 
occurs during treatment and up to 6  months after the 
end of treatment, and chronic toxicity occurs 6 months 
after the end of treatment. Thus, we have acute and 
chronic post-radiation cystitis and post-radiation procti-
tis. There are different scales for assessing toxicity, the 
main one being that of the Radiation Oncology Educa-
tion Collaborative Study Group in the US and Europe. 
Currently, according to international guidelines4, the 
standard treatment requires doses above 78 Gy in con-
ventional fractionation, with sessions from Monday to 
Friday for 8 weeks. Technological advances in intensi-
ty-modulated radiation therapy (IMRT) and its dynamic 
variants such as volumetric intensity-modulated arc 
therapy (VMAT), as well as image-guided radiation ther-
apy (IGRT), have made it possible to offer more precise 
treatments with less morbidity. Because the number of 
prostate tumour cells have decreased5, studies have 
been initiated over the past decade to evaluate the ef-
ficacy and safety of moderate hypofractionation (doses 
of 2.5-4 Gy per session), and we now have mature data 
indicating that moderate hypofractionation is equivalent 
to conventional fractionation, with the advantage that it 
can be administered in 5 weeks or less. Meta-analysis 
studies6 show even better biochemical and clinical con-
trol rates, with conflicting results for acute toxicity, but 
with less chronic toxicity compared to conventional frac-
tionation. Maximum androgen blockade is currently 

used in intermediate and high risk tumours and consists 
of the complete suppression of testosterone production 
(biochemical castration); this treatment is not consid-
ered a radical treatment, so it is not sufficient to treat 
patients with this treatment modality alone; it is a 
co-adjuvant treatment to radical treatments (surgery or 
radiotherapy).

Since 1  January 2017, the radiotherapy department 
of the Hospital Regional de Alta Especialidad (HRAE) 
“Centenario de la Revolución Mexicana” ISSSTE Mo-
relos began the protocol of moderate hypofractionation 
in prostate cancer, administering total doses of 70. 
2  Gy in 26 fractions, 2.7  Gy per fraction with VMAT, 
IGRT and concomitant incremental technique for elec-
tive pelvic lymph node irradiation, based on the results 
and fractionation of Pollack7, which was performed in 
the Anglo-Saxon population. This is the first report with 
such a treatment scheme in a Mexican population.

Objective

To describe the institutional experience of treatment 
with moderate hypofractionation administered with in-
tensity-modulated volumetric arc therapy in localised 
prostate cancer in the Mexican population of the HRAE 
“Centenario de la Revolución Mexicana”, Morelos.

Material and methods

A retrospective analysis was performed on all patients 
diagnosed with prostate cancer at the HRAE from 
1  January 2017 to 31  January 2021 treated with the 
radical-intent radiotherapy. The treatment plan was 
done according to the IMRT - VMAT modality and was 
administered on an Elekta linear accelerator with “Agil-
ity” multi-leaf collimator. 70.2 Gy were prescribed to the 
prostate and seminal vesicles (2. 7 Gy per session) with 
elective irradiation of 50 Gy to the pelvic lymph nodes 
according to the treating physician’s criteria using 
Roach’s formulas8 to calculate the probability of lymph 
node involvement. A risk greater than or equal to 15% 
was considered significant. Both prescriptions were giv-
en with a concomitant augmentation technique in 26 
sessions, Monday to Friday for 5.1  weeks. IGRT with 
real-time image fusion with cone beam CT was used 
3 times a week, in virtual simulation and at each treat-
ment session, all patients were prepared as follows: 
strict empty rectum and comfortably full bladder. The 
planning objectives were as follows: prescription dose 
at planning target volume (PTV) V100 > 95%, restriction 
doses for rectum were V43.9 < 50% and V65.79 < 15% 
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and for bladder V57.02 < 50% and V70.18 < 15%. In all 
plans, quality control was used with prior in vivo mea-
surement with an arc check device. Maximum androgen 
blockade (MAB) was used at the discretion of the treat-
ing physician. The Phoenix consensus definition was 
used to determine biochemical failure, which is de-
scribed as a prostate specific antigen (PSA) elevation 
of 2 ng/ml above the nadir achieved at follow-up9.

Acute toxicity was defined as gastrointestinal and 
genitourinary side effects following radiotherapy treat-
ment occurring during treatment and up to 6  months 
after the end of treatment and was measured using the 
RTOG/EORTC10 scales, as was chronic toxicity, which 
was defined as gastrointestinal and genitourinary side 
effects after 6 months of treatment.

Results

Fifty-five patients fulfilled the inclusion criteria. De-
mographic, clinical and pathological characteristics are 
presented in Table 1. Mean follow-up was 20.7 months. 
The mean age at baseline was 68.9 years (56-85 years), 
the mean antigen level at baseline was 34  ng/ml 
(5.5-231 ng/ml), 9.1% were classified as low-risk, 29.1% 
as intermediate risk and 61.8% as high-risk according 
to the D’Amico risk classification11. As for the patients 
who received MAB, 34.5% received it < 24  months, 
52.8% received it for 24  months, 9.1% received 
it > 24  months and 3.6% did not receive it. 74.5% of 
patients received elective pelvic lymph node irradiation. 
The mean PTV coverage was V100 = 97.1% 
(94.4% - 99.87%). The mean nadir PSA was 0.15 ng/ml 
(0  -  1.25 ng/ml), representing 100% biochemical con-
trol. The mean organ at risk dose for the rectum was 
V43.9 = 28.77%, V65.79 = 16.42% and for the bladder 
V57.02 = 25% and V70.18 = 17.9%. Acute gastrointes-
tinal toxicity grade  1 or less occurred in 87.3% of 
patients, grade 2 in 9.1% and grade 3 in 3.6%. Acute 
genitourinary toxicity grade  1 or less in 90.9% of 
patients, grade 2 in 7.3% and grade 3 in 1.8%, (Fig. 1). 
For chronic gastrointestinal toxicity, grade  1 or lower 
95.3%, grade 2: 4.8%, there were no cases of grade 3 
or higher; for chronic genitourinary toxicity, grade 1 or 
lower 90.5%, grade 2: 7.1%, grade 3: 2.4%, (Fig. 2).

Discussion

Currently, there are no studies on moderate hypof-
ractionation in prostate cancer with VMAT that analyse 
biochemical control and toxicity in the Mexican popu-
lation. Our study is the first report with advanced 

radiotherapy techniques that corroborate the results 
obtained in the international literature, presenting an 
excellent biochemical control and an adequate toxicity 
profile. This could be explained by the fact that most 
patients were candidates for maximum androgen block-
ade and that a longer follow-up period is still needed. 
However, our results are encouraging in terms of the 
technique with which we administer the treatments and 
their quality controls.

Three large randomised controlled phase III studies, 
CHHiP, PROFIT and RTOG 041512-14, have shown that 
there is no inferiority in the use of radiotherapy with 
moderate hypofractionation techniques over conven-
tional fractionation in all oncological variables. Thus, 
this treatment should be the standard in centres that 
have the technology for its implementation. Our study 

Table 1. Demographic, clinical and pathological 
characteristics

n = 55 %

Age (years)
50-59
60-69
70-79
80-89

μ: 68.9 years
5

24
24
2

9.1
43.6
43.6
3.7

TNM Classification
T1
T2
T3
N0
N1
M

17
29
9

52
3
0

30.9
52.7
16.4
94.5
5.5
0

Gleason
Group 1 (≤ 6)
Group 2 (3 + 4)
Group 3 (4 + 3)
Group 4 (8)
Group 5 (9,10)

13
13
5

15
9

23.6
23.6
9.1

27.7
16

Initial PSA (ng/ml)
< 10
10‑20
> 20 

μ: 34 ng/ml
13
16
26

23.6
29.1
47.3

Risk group
Low
Intermediate
High 

5
16
34

9.1
29.1
61.8

MAB
No blockage
< 24 months
24 months
> 24 months

μ: 20 months
2

19
29
5

3.6
34.5
52.8
9.1

Elective lymph node irradiation
Yes
No

41
14

74.5
25.5
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monitoring data remains as high as reported and that 
the trend in chronic toxicity is the same as before.

In addition, our hypofractionation system has allowed 
us to treat more patients in less time by freeing up accel-
erator slots without compromising safety and efficacy.

Conclusions

Moderate hypofractionation in prostate cancer in the 
Mexican population of the HRAE “Centenario de la 
Revolución Mexicana” has excellent biochemical con-
trol and an adequate toxicity profile. This should be the 
standard treatment in centres with the technology for 
its implementation.

Our protocol reduces treatment time from 8 to 
5.1 weeks, is more comfortable for patients and frees up 
slots on the linear accelerator, allowing our institution to 
treat more patients in less time, without compromising 
biochemical control and without increasing toxicity.
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Abstract

Introduction: Nasal septal deviation is defined as any bending of the septal contour observable on coronal computed tomog-
raphy (CT) scans and is present in more than half of the population. Concha bullosa (CB) is defined as persistent pneumati-
sation of the middle turbinate. The purposes of this study are to identify its frequency, as well as its relationship with the devi-
ation of the nasal septum in the population that attends the HGMEL and to propose a radiological classification according to 
its size and location in relation to the degree of turbinate obstruction. Method: Osteomeatal CT scans performed during one 
year (January-December 2020) were analysed. All cases presented deviation of the nasal septum. We use the Bolger and 
Calvo-Henriquez classifications and propose a classification according to the maximum size of the extension in the coronal 
plane (General Hospital of Mexico Eduardo Liceaga [HGMEL] Classification). Results: Of 142 CT scans of nasal sinuses, 99 
were excluded because they did not present CB; as for the remaining 43 (30.28%) subject to this analysis, 27 corresponded 
to women (62.7%). The incidence of unilateral type CB was 65.12% and that of the bilateral type of 34.88%, with left unilater-
al CB in 57.14% of cases. The most frequent forms were type 2 (lamellar) with the Bolger classification, type  I with the Cal-
vo-Henríquez classification, and grade 1 according to the HGMEL classification. Conclusion: The proposed classification is 
based on the involvement of the middle turbinate caused by the deviation of the septum due to its anatomical and physiolog-
ical importance. It is important as a surgical reference and can be easily studied on the preoperative CT scan.

Keywords: Concha bullosa. Septal deviation. Sinus tomography. Bolger Classification. Calvo-Henriquez Classification.
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Introduction

The nasal septum is a structure that provides physi-
ological support to the nose and affects the intranasal 
airflow pattern1-4. A deviated nasal septum is any cur-
vature of the septum contour and is identified on CT 
scans. According to various reports in the literature, this 
condition is found in up to half of the adult population5-13. 

Based on various evidence, trauma, particularly in child-
hood, is an important factor in the aetiology of septal 
deformity6-11, while non-traumatic deviation of the sep-
tum may occur due to pressure and expansion during 
septal growth from the ossification centres3-12.

The concha bullosa is the aeration (pneumatisation) 
of the vertical part of the middle turbinate8,9,11,13,14; this 
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anatomical variation occurs in 24% to 55% of the pop-
ulation8-15. The mechanism and origin of this pneuma-
tisation are not yet well defined8,9,11,13,14, although most 
authors suggest that it originates from the anterior eth-
moidal sinus12-15. Two theories have been proposed: 
one postulates that the concha bullosa arises during 
compensatory changes in airflow caused by deviation of 
the nasal septum, while the second suggests that it is 
due to individual anatomical variations12,13,15-17.

Unilateral concha bullosa has been associated with 
contralateral septal deviation and hypertrophy of the 
inferior turbinate and obstruction of the osteomeatal 
complex8,9,12-17. In most cases, the concha bullosa is 
considered a normal and asymptomatic anatomical 
variant, but it can lead to impaired ventilation or drain-
age when it reaches a larger size8,12-15.

The objectives of this study are: (1) to identify the 
frequency of CB, (2) its relationship with the deviation 
of the nasal septum in the population attending the 
General Hospital of Mexico Eduardo Liceaga (HGMEL) 
and, (3) to propose a radiological classification accord-
ing to its size and location in relation to the degree of 
turbinate obstruction (HGMEL Classification).

Materials and method

An observational and descriptive study was conduct-
ed in which 142 non-contrast osteomeatal complex CT 
scans performed during one year (January to Decem-
ber 2020) were analysed. All patients had only a devi-
ated septum without other functional nasal obstruction, 

such as sinusitis or allergic rhinitis. Studies in persons 
under 18 years of age and those with significant distor-
tion of the sinonasal anatomy (tumours, mucormycosis, 
and a history of facial fracture or post-operative sinon-
asal surgery) were excluded. Imaging studies were ob-
tained using a 128-channel Somatom Definition AS CT 
scanner (Siemens®) with axial, coronal and sagittal 
reconstructions at each millimetre, all within a bone 
window. Nasal septal deviation was defined as any 
curvature of the septal contour identified on CT scans, 
and concha bullosa was defined as aeration of the 
middle turbinate in case of bilateral presentation; both 
sides were evaluated separately. Case images were 
extracted from the Picture Archive and Communication 
System (PACS) of the HGMEL.

We used the Bolger classification of concha bullosa 
(Fig. 1)12, the Calvo-Henríquez classification by degree 
of pneumatisation of the middle turbinate body in the 
axial plane (Fig. 2)13, as well as the application of the 
classifications proposed by the team of the head and 
neck tomography department of the HGMEL Radiology 
Services. They are based on the size of the CB, whose 
extension is measured in the coronal plane from its 
medial to lateral edge perpendicular to its axis (Fig. 3) 
and based on the degrees of septal deviation in the 
coronal plane (Fig. 4).

To identify the association between CB and septal 
deviation, we compared whether the presence of 
pneumatisation of the middle turbinate was on the 
convex or concave side of the septum in the axial and 
coronal planes. A positive association was determined 

Figure 1. Coronal plane CT images showing the types of CB according to the classification by extent of 
pneumatisation in its different elements (Bolger).
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when the CB was present on the concave side of the 
deviated septum and a negative association when the 
concha bullosa was on the convex side. In cases of 

bilateral pneumatisation of the middle turbinate, the 
largest CB was used to define its association with the 
septal deviation.

Figure 2. Axial CT scan images showing the types of CB according to the classification by extent of pneumatisation 
in the anteroposterior direction within the nasal cavities (Calvo-Henriquez). Type I in the anterior third of the 
turbinate, type II in two anterior thirds or in the middle third, type III complete anteroposterior, type IV two posterior 
thirds and type V in the posterior third.

Figure 3. Coronal plane CT scan images showing CB types according to size (HGMEL).
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Results

Of the 142 sinonasal CT scans, 99  (69.72%) were ex-
cluded because they did not show CB, so the final sample 
size were 43 cases. Table 1 shows the general features of 
the cases and the location of the concha bullosa. Table 2 
shows the results based on the three classifications. The 
most common side of the septal deviations was to the left 
in 58.13% of the cases and the remaining percentage cor-
responded to right deviations. According to the HGMEL 
classification, the most frequent septal deviation was type 1, 
followed by type  2, the least frequent being type  3. No 
type 4 septal deviation was observed in the present study.

In this analysis, we found a positive relationship be-
tween concha bullosa media and nasal septal deviation 
in 74.42% (32 studies) and a negative relationship be-
tween these entities in 25.5% (11 studies). Of the cases 
without this association, seven had a small lamellar CB 
and 3 had increased hypertrophy of the contralateral 
middle and inferior turbinate.

Table 1. Incidence of concha bullosa by gender and location

Right n (%) Left n (%) Bilateral n (%)

Women (27) 8 (29.63%) 10 (37.04%) 9 (33.33%)

Men (16) 4 (25.00%) 6 (37.50%) 6 (37.50%)

TOTAL (43) 12 (27.91%) 16 (37.21%) 15 (34.88%)

Table 2. Results for concha bullosa based on different 
classifications

Bolger classification n

Type 1 9.3

Type 2 25 58.14

Type 3 32.56

Calvo‑Henriquez classification n %

Type I 21 48.84

Type II 39.53

Type III 9.3

Type IV 1 2.33

Type V 0 ‑

HGMEL classification n

Grade 1 23 53.49

Grade 2 32.56

Grade 3 13.95

HGMEL: Hospital General de México Eduardo Liceaga.

Larger CB size (grade 3) was associated with a larger 
contact area with the nasal septum. There was a direct 
relationship between the size of the concha bullosa and 
the degree of septal deviation (Fig. 5).

Figure 4. Coronal plane CT scan images with respective illustration showing the types of septal deviation according 
to the classification by degrees of obstruction over the middle turbinate (HGMEL).
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Discussion

Anatomical variants of the paranasal sinuses exist in 
the population worldwide1-8. In Mexico, we do not have 
data on this, thus in this study the overall incidence of 
CB was determined to be 30.2% using a simple bone 
window scan for the paranasal sinuses, data that coin-
cide with those reported by Soo et al8. Nasal septal 
deviation was more common in females (62.7%), which 
is consistent with Mostafa et al15.

To classify septal deviation, a morphological refer-
ence based on the position where the deviation occurs 
and its types (Mladina’s classification)14,18 is used, 
which is not practical as it does not provide data on 
function. This led us to propose and use our own clas-
sification (HGMEL classification) based on the degree 
of involvement of the middle turbinate caused by the 
deviation of the septum and its anatomical and physio-
logical relevance. This is because there is a lot of infor-
mation that mentions the massive importance of the air 
passage in the middle turbinate4,5,12-15; thus, applying 
this classification, we found that the most common sep-
tal deviation was type I, in which no significant obstruc-
tion is generated.

In our study, the turbinate location of the concha bullo-
sa showed the highest incidence, suggesting that these 
patients present greater resistance to airflow, compared 
to the lamellar location, which anatomically does not re-
strict inhaled airflow, which coincides with the results of 
other authors7,9,10,12-15,19. Regarding the size of the CB, we 
found that the most common is grade 1 (3 mm to 6 mm). 
These are small and do not influence the components of 
nasal resistance, and only influence the deviation of the 
nasal septum1,13, while the large ones (grade 3, 11 mm 
to 14 mm) have a larger surface area in contact with the 
septum and cause airflow resistance.

Based on this study, we also found that the maxi-
mum point of septal deviation is directly or concavely 
(positively) related to the presence and location of 
the CB, i.e. the angle of septal deviation, since when 
the septum deviates, it closes or decreases in front 
of the CB, as if it exerts pressure on the nasal 
septum.

Conclusions

Based on our results, we conclude that there is a 
direct association: the larger the concha bullosa, the 
greater the septal deviation, which supports our initial 
approach. It is not possible to determine whether the 
CB was formed by compensatory changes in airflow 
caused by the deviated septum, or whether the deviat-
ed septum was generated by the airflow resistance 
caused by the CB presence.

The radiologist should identify and report the ana-
tomical variants of the paranasal sinuses (their location 
and size) in preoperative imaging studies, hence pro-
viding the most useful information to the surgeons for 
the development of their intervention.

The proposed classification (HGMEL) of septal devi-
ation and concha bullosa size is more practical in 
quantifying the degree of obstruction, as there is an 
association between a larger concha bullosa and a 
larger nasal septal deviation.
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Alternative methods of skull reconstruction for giant sarcomas
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CLINICAL CASES

Abstract

Soft tissue sarcomas are malignant tumors derived from the mesoderm, the most frequent age of presentation is between 
the 5th and 7th decade of life, mostly in males, more frequent location in the extremities, leaving only 1% of presentation in 
skin hairy, and this is a new concept of treating big sarcomas. We present the case of a 45-year-old male with a diagnosis 
of soft tissue sarcoma on the frontal, parietal, and right occipital surface of approximately 35x28x25 cm, without involvement 
of adjacent organs, without adjuvant therapy. Performing an oncological resection, exposing the periosteum, performing fen-
etrations of the external table, covering the Dermal Matrix – Integra®, using a new concept to treat this large defects, after 
3 weeks with complete neodermis, we cover it with a Partial Thickness Graft, achieving 100% integration. and proper follow-up. 
Sarcomas are an uncommon and heterogeneous group of neoplasms of mesenchymal origin. Standard use of Integra re-
construction requires two stages: Integra forms a neo dermis through ingrowth of host vessels, followed by application of a 
thin split-thickness skin graft at a later date <30 days, using this new concepts of treating large defects with no flap. Sarco-
mas are highly aggressive and have very varied symptoms depending on the tumor stage at the time of diagnosis. Timely 
and improved a new concept of treatment such as an Integra® dermal regenerator, not using a flap, shows adequate inte-
gration in the patient and survival.
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Introduction

Sarcomas are a rare and heterogeneous group of neo-
plasms of mesenchymal origin1. The clinical presentation 
of sarcoma is very varied. The main symptoms are rapid 
and gradual growth tumor that can be associated with pain 
in 50%; the pain is related to the compression effect2,3.

The acellular dermal matrix (IntegraÒ) is composed 
of a laminated upper layer of Silastic, resembling epi-
dermis, it is sufficient to control water loss and prevent 
the invasion of microbes. The lower layer has a highly 
porous structure and is composed of cross-linked co-
precipitate of bovine collagen and chondroitin 6-sulfate, 

which is derived from shark cartilage2,3. In addition, the 
pore size design (20 to 125 um) of the dermal layer 
allows migration of endothelial cells and fibroblasts from 
the patient into the matrix2. Both layers serve as a ma-
trix for the migration of fibroblasts, macrophages, lym-
phocytes, and capillaries derived from the wound3,4.

Case report

The patient was a 45-year-old male, with not chron-
ic-degenerative diseases. His condition began in Jan-
uary 2021, with growth of a temporary scalp tumor, with 
abrupt growth until it involved the frontal, parietal, and 
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right occipital surface of approximately 35 x 28 x 25 cm, 
without compromise of adjacent organs and no therapy. 
Biopsy reports a high grade soft tissue sarcoma. A re-
section of the tumor was performed by the surgical 
oncology unit, with the final result of the surgical piece 
measuring 30 x 26 x 16.5 cm, it was a histological type 
of fibrosarcoma with periosteal exposure, performing 
external table fenestrations. A  new management of 
Skin coverage to use and cover with dermal matrix, 
developing a complete neodermis after 21 days of re-
generation, with review every 7  days was performed. 
As final skin coverage, a partial thickness graft is 
placed, achieving 100% integration (Figs. 1-4).

During the follow-up of the patient, with this innova-
tive technique in patients with neoplasms, we done 
replacement of advanced absorbable silver dressings 
(Mepilex AG) on 3 occasions (every 7  days until day 
21) prior to the last application, with application of graft 
(Figs. 5 and 6).

At day 21, the neodermis is assessed, the silicone 
layer of the dermal matrix is removed, achieving a 
100% neodermis, partial thickness grafts of the Olli-
er - Thiersch type are taken, meshing it, proceeding to 
fixation of the graft covering the neodermis and the full 
thickness of the bloody area, which is covered with 
perforated silicone (mepitel One) and clip with ad-
vanced absorbable silver dressings (mepilex AG) 
achieving complete coverage and fixation of the grafted 
area. It is discovered after 7 days, assessing whether 
there is any complication and a minimum of exudate is 
observed (Figs. 7 and 8).

We proceed to remove the perforated silicone dress-
ing; which, is maintained with adequate exudate, with-
out compromise, observing a 100% integration with this 
new method applied and algorithm designed for the 
management in these patients. Therefore, at the fol-
low-up for 1 month, complete and adequate integration 
is observed evolution, currently under follow-up by on-
cology to perform radiotherapy (Figs. 8-10).

Discussion

Sarcomas represent 1% of malignant tumors in 
adults2, affecting only 1 to 2 of every 500,000 people 
worldwide, with approximately 10,000 new cases per 
year in Mexico3. The mean age of patients with soft 
tissue sarcoma is 53.45 years for women and 55 years 
for men4.

There are more than 70 histological types of sarco-
mas which vary in biological and clinical characteris-
tics4. In general, they can be divided according to their 

Figure 1. 45-year-old male, with soft tissue sarcoma 
measuring 35x28x25 cm, in frontal view.

Figure 2. 45-year-old male, with soft tissue sarcoma 
measuring 35x28x25 cm, in basal view.
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Figure 3. Placement of Acellular Dermal Matrix - Integra, 
top view. 

Figure 4. Placement of Acellular Dermal Matrix - Integra, in its 
second replacement, front view, covering with mepilex AG. 

origin, into soft tissue sarcomas and bone sarcomas5. 
The most common subtypes are pleomorphic sarcoma, 
gastrointestinal stromal tumor, liposarcoma, and leio-
myosarcoma. The most common primary sites are 
extremities (43%), trunk (10%), viscera (19%), retroper-
itoneum (15%), and head and neck (9%). Generally, the 
most frequent site of metastasis is the lung, however, 
the affected area of metastasis depends to a great ex-
tent on the site where the primary tumor originated4,5.

Approximately 90% of cases occur sporadically; in 
postpartum women there is a risk of genetic mutations 
(such as Li-Fraumeni syndrome, Neurofibromatosis of 
von Recklinghausen disease); as well as environmental 
risk factors such as ionizing radiation, radiotherapy or 
chemical exhibitors4,5.

The clinical presentation of sarcoma is indistinct, be-
cause it presents a rapid and gradual tumor growth, 
which can cause pain. The size of the tumor can de-
velop compression of attached structures and exacer-
bate pain5.

Due to its low incidence and heterogeneity, the diag-
nosis is complicated and delayed, which directly affects 

the results of the assigned treatment. The presence of 
a tumor in the soft tissues should be treated by a spe-
cialized multidisciplinary team within referral centers as 
soon as a diagnosis of sarcoma is suspected6,7. Some 
essential elements for diagnosis are a complete clini-
cal history, an adequate physical examination, im-
aging studies of the primary tumor and the identifi-
cation of metastases, and biopsy (punch, incisional, or 
excisional)6.

The treatment serves as a new therapeutic option, 
as well as a new alternative to the use of dermal ma-
trices, when this combined with bloody areas due to 
neoplasia it improves survival. The primary strategy is 
based solely on surgical resection, although it has been 
shown that by adding radiotherapy can increase suc-
cess rates. There are several approaches in which 
surgical resection can be managed: it can be marginal, 
extensive or radical, and the choice is made based on 
the level of malignancy previously analyzed. In many 
cases, especially when it comes to sarcomas in the 
extremities, surgeries with greater extension of margins 
are reserved for the last line of treatment because it is 
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Figure 5. Partial thickness graft placement with 
neodermis surface top view.    

Figure 6. Partial thickness graft placement with 
neodermis surface, front view.

Figure 7. Follow-up one month after graft integration, 
without recurrence and adequate evolution. 

not only the resection of the tumor that matters, but 
also the function and quality of life of the patient6. Ra-
diotherapy and chemotherapy (with the anthracy-
cline-based regimen being the first line of treatment, 
followed by Gemcitabine and Pazopanib6-based treat-
ments) can be used as forms of neoadjuvant treatment, 
for palliative purposes in case of severe metastases, or 
as control local growth7.

In 1981, Burke and Yannas introduced the dermal 
regeneration template, it is an acellular matrix com-
posed of two skin-like layers, which has currently been 
promoted as a use for survival in patients with multiple 
comorbidities. Current protocols (Fig. 11) describe how 
to use it with oncological and trauma management8.

The top layer of the Silastic sheet is an epidermis-like 
structure, which is sufficient to control water loss and 
prevent microbial invasion. The lower layer has a highly 
porous structure and is composed of a cross-linked 
coprecipitate of bovine collagen and chondroitin 6-sul-
fate, which is derived from shark cartilage9. In addition, 
the pore size design (20 to 125 um) of the dermal layer 
allows migration of endothelial cells and fibroblasts 
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from the patient into the matrix9. Both layers serve as 
a matrix for the migration of fibroblasts, macrophages, 
lymphocytes, and capillaries derived from the wound9,10.

The migration of these cells will replace this layer 
with the patient’s own fibroblasts, a collagen network 
for the synthetic tissue to subsequently degrade. The 
matrix leads to the generation of a neodermis that is 
histologically very close to normal human dermis. The 
synthetic polysiloxane (silicone) polymer layer is a tem-
porary layer that provides wound closure, relieves met-
abolic stress due to fluid and electrolyte losses, pro-
vides a barrier against microorganisms, and delays the 
need for autograft10.

Initially, acellular dermal matrix was approved for use 
in acute burn injuries, but it has been used in a variety 
of pathologies including full-thickness acute burn 
wounds, burn scars, and the treatment of purpura ful-
minans10. Today, it is widely used in full-body recon-
structive procedures, on painful or contracted scars, 
skin resurfacing, and coverage of full-thickness skin 
graft donor sites, however, this item has the tendency 
to develop and describe how this algorithm (Fig. 11) can 
be the best option as a surgical alternative for the man-
agement of bloody areas due to cancer and trauma11.

The standard use of acellular dermal matrix recon-
struction requires two steps: it forms a neodermis 
through ingrowth of the host’s vessels, followed by the 
application of a thin, split-thickness skin graft at a later 
date of 14 to 21 days, in a current and innovative way 
that improves and describes the algorithm (Fig. 11)12.

Figure 8. Follow-up at a month and a half with adequate 
integration and improvement of integration.

Figure 9. Follow-up at 6 months with adequate volume 
and aesthetics, in frontal image.

Figure 10. Follow-up at 6 months with adequate volume 
and esthetics, in the baseline image.
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There is a tendency to explore various ways of im-
plementing single-stage acellular dermal matrix recon-
structions where the matrix and graft are placed at the 
same time, but more research is needed. In general, 
the authors are of the opinion that a stepwise proce-
dure (Fig.  11) should be used when possible, as it 
provides effective and durable results for all defect 
sizes13.

Conclusion

Soft tissue sarcomas are malignantly distributed with 
rapid and gradual growth, showing clinical exacerbation 
depending on the tumor stage at the time of diagnosis. 
Timely innovative treatment, as in our case, can show 
an improvement in survival. A dermal matrix shows a 
new way to stimulate survival and clinical improvement 
without morbidity.

The case presented is a clear example of how to stim-
ulate survival in patients with large-volume tumors in-
volving skin and soft tissues. The management of an 
extensive bloody area in the scalp due to cancer gives 
us the initial guideline to establish a management algo-
rithm in this type of patients (Fig. 11). Within our surgical 
practice, microsurgical flaps for full thickness coverage, 
such as the free-muscular latissimus dorsi flap or the 
omentum flap for this wide coverage, are viable options. 
However, in our patient, who due to the strong history of 
a low risk of survival (30 to 45% at 5 years) due to con-
clusive histological lineage, in addition to blood seques-
tration, this innovative treatment was a viable option.

This is a clinical case that shows an adequate mul-
tidisciplinary management and a medium-term 
survival which can be increased with the initiation of 
radiotherapy.
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Clinical cases

Abstract

Common iliac artery aneurysms (CAIA) are rare. The main etiology is atherosclerosis, while other reports include origins as 
diverse as pregnancy, infection, and iatrogenic trauma. We present a series of cases of common iliac aneurysm with risk of 
imminent rupture. We show the therapeutic approach through the open or endovascular surgery technique, obtaining good 
results. Of the patients admitted with the diagnosis of common iliac artery aneurysm, a review of the cases operated on in 
the angiology service was carried out on January 1, 2018 and April 30, 2022. An analysis of three patients is presented on 
the etiologies, the diagnosis and treatment. Three patients with the presence of AAIC treated in the service were identified, 
of which 2 males and 1 female, average age 50 years, smoking was present in 66% of the cases, open surgical treatment 
1 case due to complex anatomy and 2 Endovascular technique. The discharge was earlier with the Endovascular therapy 
with less hospital time, although in one case Endovascular presented arterial rupture, in the 3 cases the closure of the an-
eurysmal sac was achieved without complications at discharge with good evolution. AAIC are present in a very low percent-
age, which is why they should be sought in patients with a history of smoking, abdominal trauma, and atherosclerosis. The 
diagnostic method of choice to define the anatomical characteristics is CT angiography with reconstruction 3, which helps 
us determine the diameter and extension of the aneurysm to plan the best treatment, as well as its relationship with import-
ant structures of the pelvic cavity that must be considered, such as the artery external iliac (hypogastric), colon and ureter. 
They must be treated because rupture is associated with high mortality, proper planning determines the success of treatment.
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Introduction

Isolated iliac artery aneurysms comprise less than 
2% of abdominal aneurysms and affect 0.3-0-6% of the 
general population. The internal iliac artery is affected 
in 10 to 30% of cases and the aneurysm is bilateral in 
half of the cases. Iliac aneurysms are associated with 
abdominal aortic aneurysm in 20% to 30% of cases.

Etiologic factors include trauma, vasculitis, pregnancy, 
infections, connective tissue disease, and iatrogenesis. 
Most of the AAIC are asymptomatic and the diagnosis is 
difficult. They can manifest with pulsating masses, 

abdominal or lower back pain (acute, caused by expansion 
or rupture, or chronic due to compression of nerves and 
organs), urinary symptoms (54%), gastrointestinal symp-
toms (constipation, tenesmus, pain on rectal examination 
and bleeding intestinal) and neurological symptoms and 
thromboembolism caused by compression of the femoral 
iliac venous system. In most cases patients are asymp-
tomatic unless a rupture occurs. It can be diagnosed by 
Doppler ultrasound, magnetic resonance or, preferably, 
angiotomography. Diameters greater than 3 cm and symp-
tomatic cases are an indication for surgery1.
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Methods

A review of the number of patients with abdominal 
aortic aneurysm was carried out with the intention of 
searching only for iliac artery aneurysms, between Jan-
uary 1, 2018 and April 30, 2022. According to the liter-
ature, the most important factors involved in the man-
agement of these patients were analyzed.

Results

From the 3 patients with iliac artery aneurysm, two 
were male and one female, mean age 60 years, aver-
age smoking age 15  years in 66%, one patient with 
diabetes mellitus, two patients with a history of previ-
ous abdominal surgery, 70 % corresponded to aneu-
rysm of the common iliac artery, average maximum 
diameter of the aneurysms 50  mm. One patient was 
managed with open surgery and two Endovascular. 
For open surgery, an 8 mm linear ringed PTFE (polytet-
rafluoroethylene) graft was used, and for endovascular 
surgery, a total of 5 covered stents. One of the patients 
with a stent presented an artery rupture and required 
a blood transfusion. The three patients evolved with 
total closure of the aneurysm. The 2 endovascular pa-
tients were discharged after 48 hours and the open 
surgery patient remained 96 hours post-surgery. Only 
one patient required hypogastric embolization. Fol-
low-up in the outpatient clinic was uneventful, with 
good distal pulses and no ischemic complications 
Table 1.

Case 1

The patient was a 72-year-old female, with a history 
of schizophrenia of 15 years of diagnosis, under treat-
ment with trifluoperazine and clonazepam, currently 
controlled, COPD without treatment or follow-up. Sur-
gical history: hysterectomy 10 years ago secondary to 
uterine myxomatosis. Drug addiction: chronic smoking 
at a rate of 20 cigarettes/day for 50 years, the rest de-
nied. Current condition: started 2 days ago with pain in 

the left iliac fossa that progressively radiates to the 
hypogastrium and right iliac fossa, decreasing the pain 
spontaneously, abdominal ultrasound reports the pres-
ence of a common iliac artery left aneurysm. At phys-
ical examination the patient presented soft abdomen, 
painful on deep palpation in the mesogastrium and left 
iliac fossa, accompanied by pulsatility. No palpable 
masses or signs of peritoneal irritation. Lower extrem-
ities with arterial integrity pulses 2/2 of good intensity 
bilateral ITB 1 (Fig. 1).

3D CT angiography with reconstruction showed the 
presence of a left common iliac aneurysm with a neck 
length from the level of the aortic bifurcation of 10 mm 
in diameter and a diameter of the iliac artery of 13 mm 
at the proximal level, diameter maximum of the aneu-
rysm is 36  mm with a length of 80  mm ending in the 
bifurcation of the external and internal iliac artery without 
dilatation of the hypogastric artery, external iliac distal 
neck of 10 mm. She is taken to diagnostic and therapeu-
tic arteriography, a 5 Fr right femoral introducer is placed, 
a 0.35 guide is introduced, a pigtail catheter up to the 
bifurcation, control arteriography is performed with an 
injector where the diameters are confirmed. It was de-
cided to perform endovascular treatment with a covered 
stent, oversize it up to 16  mm. In order to insert the 
stents, an 18-fr introducer is required, so a dissection of 
the left femoral artery is performed with proximal and 
distal vascular control. A 0.35 guidewire is inserted with 
a centimeter catheter where previous measurements are 
confirmed, the guide is removed and an amplatzer sup-
port is placed through which 3 covered stents are intro-
duced, dispensed by a 16 mm x 38 mm balloon (they 
only have a measurement of 38  mm in length per 3 
stents are required to cover the 80mm length) at the 
end, control arteriography is performed, vessel rupture 
is observed with contrast medium leaking into the ret-
roperitoneal area of the distal iliac stent with narrowing 
in the stent cone at 10 mm, so it is necessary to place 
a last one of 10  mm x 50  mm coated, arteriographic 
control shows absence of leakage adequate passage of 
the contrast medium. Presenting discharge at the time of 

Table 1. History of patients with common iliac artery aneurysm

Patient Age (years) Gender Smoking Diabetes mellitus Previous abdominal surgery

1 72 Female + ‑ +

2 64 Male + + +

3 45 Malesculino ‑ ‑ ‑
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rupture and through the introducer without repercussions 
on vital signs, a globular package was given. The patient 
evolved satisfactorily with good intensity pulses without 
complications, so she was discharged after 48 hours 
without complications (Fig. 2).

Case 2

The patient was a 64-year-old male, with a history of 

type 2 diabetes mellitus of 4 years of evolution on treat-

ment with metformin 500 mg, one tablet orally every 24 

Figure 2. A: placement of 3 16 x 38 mm covered stents. B: 4 stents covered to seal a 10 x 50 mm leak. C: control 
angiography for closure of the aneurysm with adequate passage of contrast medium.

B CA

Figure 1. A: 3D CT angiography and arteriography showing left common iliac artery aneurysm. B: neck of 13 mm, 
largest diameter of the aneurysm of 36 mm and distal neck of 10.6 mm.

BA
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hours. Surgical: open cholecystectomy 30  years ago. 
Tonsillectomy 20  years ago. Left renal extracorporeal 
lithotripsy 15 years ago, open nephrolithotomy 5 years 
ago. Drug addiction: smoking from the age of 15 to the 
present, 15 cigarettes per day. Current condition: start-
ed on April 20 with diffuse onset lumbar pain in the left 
region that did not improve with analgesics. He went to 
a private urologist due to a history of lithiasis who indi-
cated control laboratories where urinary tract infection 
was reported. Management with antibiotics was started 
without improvement. The treating physician performs 
a simple and contrasted tomography where he reports 
an aneurysm of the right common iliac artery, he is sent 
to the emergency room of this hospital. Physical exam-
ination shows soft abdomen, not painful on superficial 
or deep palpation, with no evidence of peritoneal irrita-
tion, normal peristalsis, without signs of peritoneal irri-
tation and lower extremities with arterial integrity pulses 
2/2 of good intensity bilateral ITB 1 (Fig. 3).

Angiotomography with 3D reconstruction confirms 
the presence of a right common iliac aneurysm with 
neck length from the level of the aortic bifurcation 
of 11 mm in diameter and a diameter of the iliac artery 
of 13.4 mm at the proximal level, maximum diameter of 
the aneurysm is of 32 mm with a length of 65 mm that 
ends in the bifurcation of the external and internal iliac 
artery without dilation of the hypogastric artery, external 
iliac distal neck of 12 mm. He is taken to diagnostic and 
therapeutic arteriography, a 6 fr left femoral introducer 
is placed, a 0.35 guide is inserted, a pigtail catheter up 
to the bifurcation, control arteriography is performed 
where the previous measurements are confirmed. 
A cross over was performed towards the right iliac fem-
oral artery, a new control arteriography in which we 
observed an 11-mm hypogastric artery, for which 

embolization was decided, a guidewire and diagnostic 
catheter were inserted up to the right hypogastric, once 
a guidewire and catheter were in the right hypogastric, 
the catheter was withdrawn and 10 x 25  mm, 12 x 
20 mm, 15 x 25 mm coils are introduced with a latency 
of 5  min. With arteriography, the absence of contrast 
medium towards the hypogastric region is verified. We 
proceed to infiltrate 10  ml of anesthesia in the right 
inguinal region, an incision is made to approach the 
right common femoral artery, distal and proximal vas-
cular control with longitudinal arteriotomy, placement of 
a 10-f introducer guided by fluoroscopy up to the com-
mon iliac artery, guide 035 is placed; 1 stent is inserted 
coated dispensed by 13  mm x 96  mm balloon which 
covers the total length of the aneurysmal lesion, control 
arteriography was performed without the presence of 
endoleak and toral closure of the sac. Atheriotomy was 
closed with 6-zero vascular prolene and closure by 
planes. The patient evolved satisfactorily with good 
intensity pulses without complications, so he was dis-
charged after 48 hours without complications (Fig. 4).

Case 3

The patient was a 45-year-old male with a chronic 
disease, surgical, and drug addiction history denied. He 
refers to abdominal trauma 20 years ago while playing 
soccer. Current condition: started 5  months ago with 
increased volume and pulsatile tumor in the left inguinal 
region and in the hypogastrium without pain, 6/10 report-
ed sudden pain 4 days prior to admission, USG of soft 
tissues showed a probable iliac artery aneurysm, for 
which he was referred to this unit. He is assessed by the 
angiology service and his admission is decided. On 
physical examination, the abdomen was soft, at the 

Figure 3. Right compunction iliac aneurysm (RIA) with a 13-mm neck, maximum aneurysm diameter of 32 mm, and a 
12-mm distal neck without hypogastric involvement. A: transverse plane. B: sagittal plane. C: coronal plane.

A B C
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hypogastrium level a pulsatile tumor was palpated, with-
out being able to clearly define the extension, adhered 
to deep planes, not painful on palpation, normal peristal-
sis, without signs of peritoneal irritation. Lower extremi-
ties with arterial integrity pulses 2/2 of good intensity 
bilateral ITB 1 (Fig. 5).

Angiotomography with 3D reconstruction confirms 
the presence of a left common iliac aneurysm with a 
neck length from the level of the aortic bifurcation of 
40 mm in diameter and a diameter of the iliac artery of 
13 mm at the proximal level, maximum diameter of the 
aneurysm is 90 mm with a length of 120 mm that ends 
at the bifurcation of the external and internal iliac artery 

without dilation of the hypogastric artery, external iliac 
distal neck of 11 mm. He is taken to open surgery since 
the iliac angles are 95 degrees, he does not meet the 
criteria for endovascular therapy due to anatomy. Prior 
asepsis and tracheal intubation, infra-umbilical midline 
incision, a giant 9-mm aneurysm is identified that oc-
cupies the entire pelvic cavity. Proximal vascular con-
trol of the left common iliac is performed, as well as 
distal control, identification of the hypogastric, which is 
ligated. An aneurysmectomy of the entire aneurysmal 
sac is performed, avoiding injury to the ureter and co-
lon. Placement of an 8-mm ringed polytetrafluroeth-
ylene graft 4  cm from the aortic bifurcation to the 

Figure 4. A: 3D tomography angiography and arteriography. B: hypogastric embolization with 10 x 25 mm, 12 x 20 mm 
and 12 x 20 mm coils. C: stent covered with 13 x 96 mm control arteriography for sac closure with adequate passage 
of contrast medium.

A B C

Figure 5. Tomography angiography showing a giant left iliac aneurysm (LAI), occupying the entire pelvic floor without 
involvement of the hypogastric artery. A: transverse plane. B: coronal plane. C: sagittal plane.

B CA
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external iliac artery with continuous 6-zero vascular 
prolene sutures. Control arteriography shows occlusion 
of the distal graft due to a decrease in the diameter of 
the left external iliac artery, which is why the graft is 
extended to the left femoral region with end-lateral 
anastomosis. Graft patency control arteriography. Ab-
dominal wall bleeding of 500 cc is closed without he-
modynamic repercussions, distal pulses present. The 
patient evolved satisfactorily with good intensity pulses 
without complications, so he was discharged after 48 
hours without complications (Fig. 6).

Discussion

The goal of surgical treatment of iliac aneurysm is to 
prevent rupture. Before the advent of endovascular re-
pair, open surgery was the mainstay of treatment. But 
with a significant decrease in morbidity and mortality, 
and fewer complications in patients with iliac artery, en-
dovascular aneurysm repair can be considered as first 
line therapy2. Iliac aneurysms have certain peculiarities 
that make open access difficult (location deep within the 
pelvis, intimate relationships with veins, proximity to the 
ureter, and difficulty exposing distal branches)3.

AAIC common iliac artery aneurysms are more fre-
quent in females. We present two cases of males, as 
a history of higher frequency, smoking was present for 
an average of 15 years, abdominal trauma and abdom-
inal surgery. The giant aneurysm that underwent open 

surgery, the pathological study did not find any vascular 
abnormality of the arterial wall. In one case, the patient 
underwent open surgery because the tortuosity of the 
iliac veins did not allow endovascular access and the 
risk of endoleak was greater. In the other 2 cases, the 
anatomy favored the endovascular approach by pre-
senting less tortuosity and proximal and distal necks.

The mortality rate in cases treated electively with 
open procedures is 10%. Mortality rises to 33-50% 
when the aneurysm ruptures. Rupture occurs in 38-51% 
of cases and characteristically presents with progres-
sive sharp pain, hypotension, and a pulsatile mass in 
the lower abdomen and inguinal area.

Endovascular repair is the mainstay in the treatment of 
isolated AAIC, it is safe and feasible. Low mortality rates 
with excellent technical success rates for primary paten-
cy have been observed4. The 3 patients were admitted 
due to constant abdominal pain in the hypochondria re-
gion with irradiation to the lumbar region without loss of 
pulses with a pulsatile mass assessed by other services 
with suspicion of urinary and digestive pathologies, for 
which they underwent tomography with which diagnosis 
and sent to the service. Tomography angiography was 
the study of choice to confirm the diagnosis. All patients 
were sectioned and the anatomy of the iliac region was 
analyzed to determine the best therapeutic option. The 
reconstruction of the 3D tomography allowed to know 
more about the characteristics of the aneurysms.

Figure 6. A: 3D computed tomography angiography of AII with a 13-mm proximal neck, a 90-mm maximum aneurysm 
diameter, and a 12-mm distal neck. B: intraoperative arteriography showing end-lateral iliac femoral bypass with 
PTEE graft, adequate passage of contrast medium. C: 3D CT angiography at 3 months.

B CA



Revista Médica del Hospital General de México. 2023;86(1)

36

Table 2. Anatomical features of common iliac artery aneurysms

Patient Aneurysm Proximal neck 
(mm)

Longitud del 
aneurisma (mm)

Distal neckl (mm) Maximum diameter of the 
aneurysm (mm)

1 Left 13 80 11 36

2 Right 13 65 12 32

3 Left 13 120 11 90

Table 3. Technique and type of material used for iliac artery aneurysm repair

Paciente Technique Type of material Amount Measures Discharge (hours)

1 Endovascular Covered Stent 4 Three: 16 x 38 mm
One: 10 x 50 mm

48

2 Endovascular Overed Stent 1 13 x 96 mm 48

3 Open Graft PTFE 1 8 mm, linear ringing of 40 cm 96

The Endovascular technique is associated with re-
duced surgical trauma, shorter hospital stay and less 
blood loss, with faster postoperative recovery. 
Endovascular repair of these aneurysms has recently 
become the preferred form of treatment, when ade-
quate anatomy exists for endovascular repair. Endovas-
cular treatment of AAIC aneurysms has become the 
first-line treatment whenever anatomical conditions al-
low it. It should be noted that proximal and distal necks 
(> 1.5 cm in length) without mural thrombus are neces-
sary to have a correct landing zone.

In addition, the diameter of the proximal seal zone is 
usually significantly larger than the diameter of the dis-
tal seal zone, which in most cases is the external iliac 
(hypogastric) artery. When treating AAIC by any meth-
od, strategies to preserve pelvic circulation should be 
considered. The natural history of internal iliac (hypo-
gastric) artery aneurysms is still unclear, but several 
authors recommend repairing these aneurysms when 
the diameter exceeds 3 cm, since the risk of rupture in 
such cases is 14-31%. The loss of one or both internal 
iliac arteries exposes the patient to a greater risk of 
pelvic ischemia such as colon ischemia, buttock clau-
dication, and erectile dysfunction5.

In all three cases we knew the importance of preserv-
ing the hypogastric artery; in all cases we opted for its 
occlusion since we had the other healthy hypogastric 
branch, the age of the patients, and the degree of col-
lateral circulation. The follow-up of the outpatient clinic 
did not present data of gluteal or colon spinal cord isch-
emia. Only in one case was the diameter of the 

hypogastric artery considered to be at risk of endoleak, 
so it was excluded with coil placement. Some authors 
who do not have access sites to treat endoleaks in en-
dovascular repair sites for AAIC have opted for other 
alternatives such as a direct percutaneous transgluteal 
approach. Lumbar branches are located, which is em-
bolized with coils, thus obtaining closure of the aneurys-
mal sac6.

Currently, there are more modern treatment options 
to avoid occlusion of the hypogastric arteries in AAIC 
and it is the branched stents which are only indicated 
when the patient has a landing site that can help pre-
serve pelvic flow. The patients did not have diameters 
that would allow the deployment of a branched endo-
prosthesis at the iliac level. The evolution of the pa-
tients is usually to complications such as rupture. 
There is a rare case reported in the literature of a large 
and isolated AAII that experiences spontaneous throm-
bosis without surgical intervention (diameter 5.5  cm 
from the internal iliac artery), a rare presentation that 
has not been previously reported in the literature7. The 
early diagnosis of the 3 patients and the selection of 
the best therapeutic option allowed a good technical 
result.

Conclusions

Common Iliac Artery Aneurysms occur in a very low 
percentage, palpation of a pulsatile mass and pain in 
the hypochondrium can guide the diagnosis but in a 
patient with an abdomen with a large adipose 
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panniculus it is difficult. Late detection is associated 
with rupture of the aneurysm with a very high mortality. 
Treatment is very complex, surgical or endovascular 
resolution requires adequate parification to obtain good 
results.
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Abdominal reconstruction in a patient with flank hernia after 
trauma, a case report and review of the literature
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Clinical cases

Abstract

Lateral abdominal herniae are rare, they usually occur after trauma, vascular or renal surgery, their incidence is less than 2%. 
Since 1906 there are just about 250 reported cases and there are many treatment options, including laparoscopic approach, 
direct muscle approximation with sutures, mesh, suture anchors and, even, conservative treatment. We present the case of a 
30 year old male who suffers a motorcycle crash that results in a posttraumatic flank hernia. He was treated with a delayed 
abdominal wall reconstruction using polypropylene mesh and a fascia lata graft. There is no algorithm or specific treatment 
for lateral abdominal herniae and, because of its low incidence, little is known about their evolution and long-term results of 
the distinct reconstruction techniques. It´s possible to reconstruct the abdomen wall early or delay it, depending on the ab-
dominal cavity contamination and the patient´s general condition.
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Introduction

The incidence of lateral hernias is low, which makes 
them an infrequent pathology in clinical practice. Due to 
this, their reconstruction is an issue that is often dis-
cussed, without having standardized management1. 
There are only around 250 cases reported in the litera-
ture to date1. The first reported case was described in 
1906 by Clarence Selby2, in which he presents a patient 
with a hernia after a 2-meter fall as a 32-year-old con-
struction employee. The current 2009 European Hernia 
Society (EHS) classification includes lateral abdominal 
hernias into 4 bilateral zones: subcostal (L1), flank (L2), 
iliac (L3), and lumbar (L4)3. Even having this classifica-
tion with well-defined nomenclature, some case reports 

indiscriminately use the term “flank hernia”, referring to 
hernias that are located lateral to the rectus muscle, 
which can create confusion in the data, however, the 
management and approach of flank, iliac, and lumbar 
hernias can generally be performed in the same way as 
the specific location has little impact on outcome4,5.

With respect to lateral hernias, about 80% are ac-
quired and the remaining 20% ​​correspond to congenital 
hernias, the latter frequently associated with other mal-
formations6. Of the acquired hernias, these are frequent-
ly associated with renal, hepatic, and vascular surgery 
and, less frequently, trauma7. Identified risk factors for 
flank hernias are: high body mass index (BMI >30), end-
stage renal disease, chronic obstructive pulmonary dis-
ease, smoking, diabetes mellitus, hypertension7, longer 
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flank surgical incision at 15cm probably associated with 
nerve injury and prolonged immunosuppression in renal 
transplant patients1. The aim of the present manuscript 
is to report a case managed at the General Hospital of 
Mexico “Dr.  Eduardo Liceaga” by the general surgery 
service in conjunction with plastic and reconstructive 
surgery.

Case report

This is a 30-year-old male, a bodybuilder by occupa-
tion prior to the current condition, with a BMI of 25 kg/m2, 
with no significant clinical or surgical history. The pa-
tient presents abdominal trauma caused by a motorcy-
cle accident, he is admitted to an external hospital with 
a diagnosis of hypovolemic shock, fracture of the left 
iliac bone and lumbar displacement in L2-L3, at that 
time an exploratory laparotomy was performed in which 
an external iliac artery lesion was found and repaired 
and damage control surgery and abdominal packing 
with compresses to later be referred to another institu-
tion where he continued his management with surgical 
toilets and abdominal closure contained to the skin with 
an incision on the left iliac surface. Eight months after 
the closure, the patient is referred to our hospital, where 
the joint protocol of the general surgery service is car-
ried out in the wall and soft tissue clinic and in the 
plastic and reconstructive surgery service.

On physical examination, patient was found with ab-
dominal asymmetry due to increased volume of the 
flank and left iliac surface, approximately 30x15x4cm, 
with hyperchromic coloration, skin with telangiectasias, 
skin and fat atrophy, localized hyperthermia, Intestinal 
peristalsis is palpable on the abdominal flank, it is not 
possible to delimit all the edges of the defect with pal-
pation. A bone fragment corresponding to the antero-
superior iliac crest rotated lateral, anterior and caudal 
is palpated and above it, the hernia. There were no 
alterations in gait or sensory alterations in the area 
(Fig. 1). Computerized axial tomography shows (Fig. 2) 
the hernial sac containing the sigmoid colon and small 
bowel loops, the fracture of the anterior superior iliac 
crest, consolidated in an abnormal position, disinserted 
of the major and minor oblique muscles and retraction 
towards cephalic and posterior.

Surgery is performed in April 2021, starting the gen-
eral surgery service, with an open preperitoneal ap-
proach on a previous scar on the left iliac surface, the 
skin is incised with a scalpel, the hernial sac is located 
towards the head, it is dissected at its edges caudal, 
medial and cephalic, towards the posterior surface, 

there is difficulty in continuing the dissection as it is 
close to the thoracolumbar fascia and it is necessary 
to open the sac to continue, the sigmoid colon is found 
and it is rejected with the help of compresses and a 
Deaver colon separator. Once the sac was completely 

Figure 1. The asymmetry caused by the hernia in the 
right flank is observed.

Figure 2. Coronal cut computed tomography showing 
the disinsertion of the left oblique muscles, the fracture 
of the iliac bone and the lateral hernia containing the 
sigmoid colon.
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dissected, repaired and reduced, the defect was iden-
tified, approximately 25x15cm;an attempt was made to 
approximate the oblique muscles towards the ipsilateral 
anterior superior iliac crest without success since the 
retraction and contracture did not allow it, in addition to 
the anomalous position due to its consolidation, it was 
decided to place a light macroporous polypropylene 
mesh 30x30cm, which is made to adjust to the defect 
and be fixed to the fascia of the oblique major towards 
the cephalad, the anterior sheath of the left rectus to-
wards the medial, the anterior superior iliac crest to-
wards the caudal and the thoracolumbar fascia towards 
the lateral (Fig. 3). Due to the significant cutaneous and 
fatty atrophy of the skin overlying the hernia, it was 
decided to take a strip of lata fascia from the left leg, 
approximately 25x7cm, which allows the mesh to be 
covered to reduce the risk of its exposure to the skin, 
as well as to give continuity from the fascia of the great-
er oblique to the anterior superior iliac crest and fix it 
to the same anatomical sites mentioned above with 0 
polypropylene suture (Fig. 4). A closed drain is placed 
and the skin that surrounds is remodeled. Subcutane-
ous fatty tissue decreased and closure was performed 
in three planes.

In the immediate postoperative period, the reduction 
(Fig. 5) and containment of the hernia was evident, the 
patient continued walking without difficulty or pain and 
was discharged having adequate pain control with oral 
medications. He continues with follow-up by external 
consultation 48 hours after the intervention. The drain 
is removed one week after discharge, once it has out-
put of less than 30 ml/day and serous characteristics, 
the patient is kept without physical exertion for 6 months 
to avoid recurrence.

Discussion

Post-traumatic hernias are rare pathological entities, 
usually caused by car crashes (60%), motorcycle acci-
dents (20%), falls (13%), pedestrian collision with a motor 
vehicle and injuries associated with bullfighting (7%)8,9,10. 
Despite the low incidence in blunt trauma (0.17%-1.5%), 
suspicion of hernia must be present when performing 
general and directed abdominal exploration. Clinical ex-
amination, in this type of hernia, has a sensitivity be-
tween 29-42%11 and the most frequent findings are ec-
chymosis (49%), localized volume increase or bulge 
(39%)12. Frequently, the patient with post-traumatic her-
nia presents associated intra-abdominal or vascular le-
sions (25-70%) that require an urgent laparotomy, cou-
pled with the low sensitivity of the clinical examination, 
it is imperative to have a computed tomography in case 
of clinical doubt11. Early treatment is defined when it is 

Figure 3. Abdominal wall defect with reduced hernial 
sac and polypropylene mesh placed.

Figure 4. Fascia lata covering the polypropylene mesh.
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strips9. In one case, approximation of the lateral wall 
muscles was successfully performed with suture an-
chors22. In case reports or small series in which no 
mesh was used (the largest study is 280 patients), the 
recommendation is to use a mesh, preferably polypro-
pylene, to perform abdominal reconstruction23.

Conclusion

The case presented is unique in its kind because the 
consolidation in an anomalous position of the most ce-
phalic portion of the iliac bone prevented the reinsertion 
of the muscles with the techniques described, since it 
was displaced anteriorly, laterally and caudally. The poly-
propylene mesh placed in the preperitoneal plane did 
not have adequate coverage, since the skin that was 
overlying the defect. The mesh had been expanded by 
the hernia and thinned and had little subcutaneous fatty 
tissue. Being a young patient who previously worked in 
bodybuilding and with little fatty tissue, the risk of the 
mesh eroding the skin and exposing was latent, so the 
solution was to take the fascia lata graft to cover the skin 
mesh and at the same time give continuity to the ab-
dominal wall, the result was successful.

Due to the low incidence of these hernias, system-
atizing management is complicated; however, the best 
time to perform the procedure must be recognized, 
taking into account that by performing it early, the prob-
ability of reinserting the muscles, with the chosen tech-
nique, is more likely to be successful. The use of mesh 
in early reconstructions is limited by contamination of 
the abdominal cavity in cases of intestinal lesions, leav-
ing the management of these patients for late recon-
structions, which is valid and with good results.

The management of this pathology must be individ-
ualized and the best option chosen taking into account 
the injuries caused by the trauma, without fearing to 
leave the abdominal reconstruction in a second stage 
in case of presenting other injuries that endanger the 
patient’s life or compromise the result. A case report is 
statistically limited, however, the technique is consid-
ered innovative since up to now there are no case re-
ports in which an autograft is used to cover the mesh 
in the reports found in the literature.
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Figure 5. Photograph 48 hours after surgery.

carried out in the context of the first hospitalization 
during the trauma intervention and up to two weeks later, 
and late treatment when it is carried out in another hos-
pitalization, after a period of two weeks, with most cases 
being after 6 months after the trauma. triggering event13.

Management, as in the rest of hernias, consists of dis-
secting the sac to free it from the edges of the defect, 
reducing the sac with its contents, and repairing the de-
fect. It is important to mention that, up to now, there is 
no consensus to determine the best management In 
most of the reported cases open approaches (preperito-
neal) have been performed, through the midline in the 
case of blunt trauma or by extending the wound in the 
case of open trauma or post-incisional hernias14-19 and 
laparoscopic approach in fewer cases20,21. The only indi-
cation found in the review for performing a laparoscopic 
approach is in the case of patients who did not receive 
immediate surgical treatment and developed symptom-
atic lateral hernias. Up to now, there is no evidence to 
suggest that laparoscopic management is better than 
open in the context of late repair 21.

With respect to the materials used for the repair, most 
of the reconstructions are with polypropylene mesh to 
cover the defect and few with large biological meshes. 
Other authors close the defect with sutures or mesh 
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Biliary ileus an uncommon cause of intestinal occlusion: 
case report
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CLINICAL CASES

Abstract

Biliary ileus is an uncommon cause of intestinal occlusion caused by the impaction of a biliary stone in the gastrointestinal 
tract. We present the case of a 69-year-old female with no comorbidities, with abdominal pain, constipation and vomiting of 
6 days of evolution. Physical examination showed abdominal distension and diffuse abdominal pain on palpation. No labo-
ratory alterations, except for elevated creatinine. A  CT scan showed a hyperdense image in the intestine. An exploratory 
laparotomy and enterolithotomy were performed confirming suspected diagnosis of biliary ileus.
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Introduction

Gallstone ileus is a mechanical obstruction of the in-
testine caused by the impaction of a gallstone in the 
gastrointestinal tract. This is due to a cholecystoenteric 
fistula more frequently in the ileum (60%) and secondly 
in the colon1,2. It is a rare complication of cholelithiasis, 
accounting for 1-4% of the causes of intestinal obstruc-
tion and occurring in 0.3-0.5% of cases of cholelithiasis3. 
The case, diagnostic and therapeutic approach in a pa-
tient with gallstone ileus from northeastern Mexico.

Case Report

 The patient is a 69-year-old female with no history 
of chronic degenerative diseases with a history of um-
bilical plasty without mesh 15  years ago, smoking 20 
packs/year, and no previous hospitalizations. She came 

to the consultation with a 6-day history of moderate 
cramping abdominal pain, progressive in the epigastri-
um that later became generalized, accompanied by 
nausea, vomiting, and constipation. She came to our 
unit for presenting 6 episodes of vomiting 24 hours prior 
to her admission with fecaloid characteristics. On phys-
ical examination, she was hemodynamically stable, 
neurologically intact, with signs of dehydratation. The 
abdomen was distended with abscence of peristalsis, 
a soft abdomen with diffuse pain on deep palpation, 
without signs of peritoneal and tympanic irritation on 
percussion. The rectal examination was normal.

In the laboratories without alterations except a creat-
inine of 3.67. The x-ray (Fig. 1) and simple abdominal 
tomography evidence a hyperdense image in the intes-
tine (Fig. 2).

In the exploratory laparotomy, dilated intestinal loops 
were found 200 cm from the ileocecal valve. A longitudinal 
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enterotomy was performed and a stone was removed 
that occludes 100% of the intestinal lumen, a site of 
occlusion without vascular compromise (Fig. 3). Subse-
quently, repair is performed in 2 planes, the first with 
3-0 Connel Mayo vicryl and the second with 3-0 Lem-
bert silk. The rest of the intestine and colon are explored 
without finding more stones. With adequate postopera-
tive evolution, he was discharged home on the fifth 
postoperative day.

Discusion

Gallstone ileus is often preceded by an episode of 
cholecystitis. Inflammation in the gallbladder conditions 
the formation of adhesions. The gallbladder wall erodes 
under the effect of stone pressure and inflammation, 
causing the formation of a fistula between the gallblad-
der and the adjacent gastrointestinal tract, with subse-
quent passage of a gallstone. Less frequently, the stone 
may enter the duodenum through a dilated toilet papilla. 
Other causes of gallstone ileus are: complication of an 
ERCP or endoscopic sphincterotomy and the conse-
quence of loose stones in the abdominal cavity after a 
laparoscopic cholecystectomy, although these are very 
rare cases4,5.

The duodenum is the most frequent site of origin of 
the fistula in 75 to 83% of cases due to its proximity to 

the gallbladder. However, the stomach, small intestine, 
and colon may be involved. The gallstone can sponta-
neously pass through the rectum, or become impacted 
and cause intestinal occlusion. Stones <2.5 cm mostly 
pass spontaneously without causing obstruction. Multi-
ple stones have been reported in 3–40% of gallstone 
ileus cases. The most frequent site of impaction is the 
ileum (50 to 60%), jejunum (16 to 27%), duodenum (3.5 
to 14.6%), and colon (3 to 4%), in that order. If the pa-
tient with gallstone ileus is not treated early, it can cause 
ischemia due to the pressure generated from disten-
sion, stone and inflammation. With subsequent perfora-
tion and peritonitis, with a mortality of 12 to 27% when 
it is not diagnosed in a timely manner4,5.

Up to 50% of patients with gallstone ileus have no 
history of gallbladder disease. Other related causes are 

Figure 1. Abdominal X-ray. Air-fluid levels and absence 
of distal gas are observed.

Figure 2. Simple abdominal CT shows a calcified mass in 
the intestine, without the presence of pneumobilia.  
A: axial. B: coronal section.
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previous gastric surgery, cholecystectomy, abdominal 
trauma.3,6 Our patient had no significant prior history.

Due to the insidious and non-specific presentation of 
signs and symptoms in patients with gallstone ileus, the 
diagnosis is delayed. Imaging studies have a crucial 
role in diagnosis. Radiography has a low sensitivity and 
specificity, Riegler’s triad (aerobilia, dilated loops and 
ectopic stone) is observed in only 15% of cases. In the 
CT scan, 96% show signs of intestinal obstruction, 88% 
pneumobilia, 14% air in the gallbladder, ectopic stones 
are observed in 81%, fistula is only detected in 11% and 
Riegler’s triad in a 77% of the cases. CT can define the 
site of obstruction and help in making therapeutic de-
cisions, being the imaging study of choice2,5.

There are 3 options for surgical management of these 
patients (one-stage surgery, two-stage surgery, and 
only enterolithotomy). One-stage surgery consists of 
performing enterolithotomy, cholecystectomy, and clos-
ing the fistula. In two-stage surgery, cholecystectomy 
and fistula closure is performed 4-6 weeks after enter-
olithotomy. Currently, the management of choice is en-
terolithotomy, due to the high morbidity and mortality of 
one and two-stage surgery. The recurrence of gallstone 
ileus after enterolithotomy is 5-9% and complications 
are rare, due to the spontaneous closure of the fistula 
in most cases. The stone can be removed by colonos-
copy, laparoscopic and open surgery1,6. Endoscopy is 
reserved for patients with high surgical risk where the 
stone can be reached by this means5.

Conclusion

Gallstone ileus is a rare cause of intestinal obstruc-
tion. The clinical picture is intestinal obstruction without 
characteristic data, the diagnosis is with a detailed 
analysis of the imaging studies. The diagnosis is con-
firmed in the intraoperative period. The imaging study 
of choice is CT and the treatment is enterotomy. Fistula 
repair and cholecystectomy are only performed in pa-
tients with justified indications.
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Figure 3. Intraoperative findings. A: bowel loop with stone inside. B: longitudinal enterotomy. C: 3.8 x 3.5cm stone.
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