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ORIGINAL ARTICLE

Impact of nosocomial infections in patients with diabetes
mellitus and SARS-CoV-2 in a respiratory care unit

Alejandro Herndndez-Solis™, Arturo Reding-Bernal’, Pablo Alvarez-Maldonado’, Eliasib Mojica-Jaimes'?,
Alejandro Herndndez-de la Torriente’, and Andrea Quintana-Martinez?

"Division of Pulmonology and Thoracic Surgery, Hospital General de México Dr. Eduardo Liceaga; 2Faculty of Higher Studies Iztacala, Universidad
Nacional Auténoma de México, Mexico City, Mexico

Abstract

Background: In Mexico, 29% of mortality resulting from SARS-CoV-2 was associated with one or more comorbidities. Diabetes
mellitus was one of the most frequently increasing in-hospital mortality. Objective: This study was aimed at determining the
impact of nosocomial infections in diabetic patients diagnosed with COVID-19. Materials and methods: An analysis of
930 patients with SARS-CoV-2 was performed, grouping data from April 2020 to December 2021. Survival, hospital stay,
causative agents, antimicrobial resistance, and comorbidities were the variables of interest. Results: About 30% of patients
had diabetes mellitus, which presented a greater number of concomitant comorbidities such as arterial hypertension in 50%,
and chronic kidney disease in 13%. The survival function was higher in patients without diabetes mellitus. Conclusions: The
association between nosocomial infections and diabetes mellitus increased hospital length of stay and mortality, which is
why multidisciplinary teams are important to carry out prevention programs and establish hospital sanitation measures.

Keywords: COVID-19. Nosocomial infections. Diabetes mellitus.

Introduction of DM, equivalent to 8,542,718 people. By the year
2020, 151,019 deaths were reported due to this disease,
representing 14% of the total deaths in the country*.
DM is associated with a state of chronic inflammation,
hyperglycemia, and decreased innate and humoral
immunity. Likewise, in patients infected with SARS-CoV-2,
increased IL-6, IL-10, sFas, granulysin, and IP-10 have

been identified as biomarkers of disease progression

Worldwide, there have been 763 million positive
cases of SARS-CoV-2 and 6.9 million deaths. In Mexico,
7,595,635 positive cases and 333,961 deaths were
reported until 2023, being predominantly males in their
seventies'?.

In Mexico, 29% of fatalities from COVID-19 were

associated with the presence of comorbidities, such as
systemic arterial hypertension (SAH) 51%, diabetes
mellitus (DM) 40%, and obesity 18%. The prevalence
of DM in patients with COVID-19 is 18%32.

Worldwide, 463 million people suffer from DM and it
will increase to 578 million by the year 2030. In Mexico,
10.32% of people over 20 years of age had a diagnosis

*Correspondence:
Alejandro Hernandez-Solis
E-mail: drhernandezsolis @ yahoo.com.mx

Date of reception: 04-07-2023
Date of acceptance: 12-09-2023
DOI: 10.24875/HGMX.23000049

and mortality, favoring the development of acute respi-
ratory distress syndrome (ARDS)°.

Occurring 48 h after hospitalization among non-pre-
viously infected patients, nosocomial infection (NI) prev-
alence in developed countries varies between 5.1% and
11.6%, and between 5.7%-19.1% in low- and middle-in-
come countries®®.
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NIs could complicate pulmonary viral infections such
as COVID-19, playing an important role in the evolution
and prognosis of patients during the pandemic, mainly
when associated risk factors such as advanced age,
cardiac disease, DM, and chronic kidney disease (CKD)
were present. The prevalence of co-infection in COVID-19
varies between 4-22% and can exceed 45% in those
patients requiring admission to the intensive care unit
(ICU). The average occurrence length varies between 1
and 2 weeks on admission®.

Perhaps, concentration hospitals account for the
most NIs in Mexico, having a mortality rate of 4.8%.
The most common NI pathogens include Gram-nega-
tive bacteria such as Klebsiella pneumoniae, Pseudo-
monas aeruginosa, followed by Gram-positive bacteria
such as Enterococcus faecalis, Enterococcus faecium,
and Staphylococcus aureus6. A well-defined epidemi-
ology, prevalence, etiology, antimicrobial resistance,
and associated risk factors are paramount for NI control
programs to be effective'®.

This study aims at knowing the impact that NI had
on patients admitted for COVID-19 and DM in a respi-
ratory care unit in Mexico City.

Materials and methods

Observational, cross-sectional, and retrospective study
including patients older than 18 years, having SARS-CoV-2
confirmed by PCR-RT, hospitalized in a tertiary care
hospital respiratory care unit from April 2020 to December
2021. NI was defined as the presence of any of the fol-
lowing criteria: fever after 72 h of admission, new pul-
monary infiltrate, not present at the time of admission,
abnormal urine test in patients with normal urine tests
at admission, bloodstream catheter-related infection
during hospitalization or laboratory analysis suggestive
of infection not present at admission.

Statistical analysis was performed using the Student’s
t-test for independent samples to analyze the bivariate
association between variables and DM status. Chi-
square test was used to analyze the bivariate association
between variables and having or not DM. Kaplan-Meier
graphs were used to show the survival function according
to having or not DM and having or not NI. The statistical
software SPSS® version 29 was used.

Results

Nine hundred and thirty records of patients hospital-
ized for COVID-19 were analyzed, 275 patients had
Type 2 DM. The average age was 54.0 = 15.4 years.

Regarding DM status, after performing a Student’s
t-test, statistically significant differences were observed in
age, 58.6 + 12.2 years in diabetic versus 52.0 + 16.2 years
in non-diabetic patients. Among patients having DM,
50.2% had SAH while only 17.9% had SAH in non-dia-
betic patients. Patients with CKD represented 13.1% of
DM patients and 8.1% of non-diabetic patients. Mortality
was higher in DM patients representing 42.9%, compared
to 33.5% in non-diabetic patients. All differences were
statistically significant with a p < 0.05 (Table 1). The most
frequent site of culture with growth was urine culture, fol-
lowed by bronchial secretion culture and blood culture,
with no difference between patients with diabetes mellitus
and those without diabetes mellitus (Table 2).

In the Kaplan-Meier graph for survival function, we
observed that survival was higher in non-diabetic patients
(Fig. 1A). Similarly, the survival function was slightly higher
in non-diabetic patients having superinfection (Fig. 1B).

Discussion

Nis, as a global public health problem, constitutes a
permanent threat in the care of patients in respiratory care
units, affecting hospital stay, and costs. In Mexico, a high
prevalence of Nls is commonly observed in internal med-
icine, pediatrics, and surgery floors. Knowing the associ-
ated risk factors help us to prevent up to a third of Nis.

Well-known macro-and microvascular complications of
DM affect patient survival. The association between dia-
betes and associated infections is also well known; how-
ever, evidence is controversial regarding whether DM
itself increases susceptibility to infection, or whether car-
diovascular and renal comorbidities that are frequently
associated with DM are the main responsible factors?.

The prevalence of DM in patients with COVID-19 in
our study (29%) was higher compared to other series
where only 5.9% of patients outside the ICU had DM®.
Our findings are in agreement with other studies report-
ing that the risk of contagion of COVID-19 in DM
patients is similar to the general population; nonethe-
less, DM patients are more prone to complications
carrying higher rates of morbidity and mortality'®.

No differences were observed in NIs and mortality
between diabetic and non-diabetic patients (18.2% vs.
17.4%), which is similar to the 15% mortality rate found
in a Dutch series and the 16% rate in a systematic
review of 48 studies in 16 countries, supporting the
rationale use of antibiotics on admission. About 40% of
patients with DM and NIs developed ARDS. Lowering
the incidence of bacterial superinfection, even in pop-
ulations at risk, could be attributed to reinforcing the
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Table 1. Sociodemographic and clinical characteristics of people with COVID-19, according to Type 2 diabetes

mellitus status

Toalln=59) | Nowdibec (n=6) | Dioboicin=279 | puaive

Age, y, mean (SD) 54.0 (15.4)
Hospital LOS, mean (SD) 11.8 (9.0)
Sp0,, mean (SD) 86.4 (14.0)

CRP, mean (SD) 155.7 (124.4)

Ferritin, mean (SD) 1339.5 (1224.3)

D dimer, mean (SD) 4254.6 (8579.8)

Procalcitonin, mean (SD) 1.2 (4.8)
Gender, n (%)
Female 399 (42.9)
Male 531 (57.1)
Comorbidities
SAH, n (%) 255 (27.4)
CKD, n (%) 89 (9.6)
Cancer, n (%) 37 (4.0)
Cardiac disease, n (%) 25 (2.7)
COPD, n (%) 12 (1.3)
0SA, n (%) 2(0.2)
Deaths, total, n (%) 334 (36.3)
Deaths plus superinfection, n (%) 164 (17.6)
Deaths w/o superinfection, n (%) 766 (82.4)
Causative agents
E. coli, n (%) 38 (23.2)
Staphylococcus spp., n (%) 40 (24.4)
Enterobacterias, n (%) 28 (17.1)
Candida spp., n (%) 23 (14.0)
Klebsiella spp., n (%) 15 (9.1)
Pseudomonas, n (%) 1(0.6)
Acinetobacter, n (%) 6 (3.7)
Other, n (%) 13 (7.9)
Antibiotic resistance
Carbapenems, n (%) 13 (18.1)
No carbapenems, n (%) 133 (81.1)
Lincosamides, n (%) 3(4.8)

52.0 (16.2) 58.6 (12.2) 0.0012
11.8 (9.2) 11.9 (8.5) 0.7782
86.7 (14.0) 85.8 (13.9) 0.409°
151.5 (124.7) 165.3 (123.7) 0.233¢
1362.2 (1259.9) 1285.3 (1135.9) 0.4422
4076.4 (8404.8) 4667.1 (8976.3) 0.375°
1.1 (4.2) 1.5 (6.0) 0.2342
274 (41.8) 125 (45.5) 0.308°

381 (58.2) 150 (54.5)

117 (17.9) 138 (50.2) 0.001°
53 (8.1) 36 (13.1) 0.018>
34 (5.2) 3(1.1) 0.003¢
17 (2.6) 8(2.9) 0.025°
10 (1.5) 2(0.7) 0.526°
0(0.0) 2(0.7) 0.086°

217 (33.5) 117 (42.9) 0.007°

114 (17.4) 50 (18.2) 0.081>

541 (82.6) 225 (81.8) 0.081>

27 (23.7) 11 (22.0) 0.223¢

29 (25.4) 11 (22.0)

22 (19.3) 6 (12.0)

15 (13.2) 8 (16.0)

10 (8.8) 5(10.0)
1(0.9) 0 (0.0)
1(0.9) 5 (10.0)
9(7.9) 4 (8.0)
6 (12.8) 7 (28.0) 0.110°

95 (83.3) 38 (76.0) 0.269°

1(2.1) 2 (12.5) 0.156°

SD: standard deviation; LOS: length of stay; Sp02: oxygen saturation; CRP: C reactive protein; SAH: systemic arterial hypertension; CKD: Chronic kidney disease;
COPD: chronic obstructive pulmonary disease; 0SA: Obstructive sleep apnea/hypopnea syndrome.

aStudent t test for independent samples.
bChi-Square test.
cFisher's exact test.

correct use of personal protective equipment and hand
hygiene during and after patient examination'1s.

No significant differences were observed when com-
paring the isolated infectious agents between diabetic
and non-diabetic patients; although, when comparing
our results with those of a recent systematic review,
large differences in isolated pathogens exist: Esche-
richia coli (23.2% vs. 3.1%), Staphylococcus aureus
(24.4% vs. 10.4%), Klebsiella pneumoniae (15% vs.
13.5%), Pseudomona aeruginosa (0.6% vs. 17.2%), and
Acinetobacter baumannii (3.7% vs. 25%)°.

Antimicrobial resistance increased during the
COVID-19 pandemic, according to a meta-analysis, the
prevalence of coinfection plus antimicrobial resistance
was 24%. In our study, antimicrobial resistance was
18.1% for non-carbapenems, 81.1% for carbapenems,
and 4.8% for lincosamides, without finding a differ-
ence between diabetic and non-diabetic patients. Anti-
biotic prescription is of paramount complexity among
large concentrating hospitals, hence the importance
of having committees that regulate its use and limit its
abuse®.17.
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Figure 1. A: Kaplan-Meier survival curve in diabetic and non-diabetic patients. B: Kaplan-Meier survival curve in

patients with bacterial superinfection.

Table 2. Positive culture site in diabetic and non-diabetic
patients

Total (n) Non-diabetic (n)

(n = 655)

Diabetic (n)
(n =275)

(n =930)

Blood culture 112 (12.04%) 75 (11.45%) 37 (13.45%)
Urine culture 226 (24.30%) 156 (23.82%) 70 (25.45%)
Broncf_\ial 166 (17.85%) 119 (18.17%) 47 (17.09%)
secretions

Catherter tip 16 (1.72%) 14 (2.14%) 2 (0.73%)
Wound 6 (0.65%) 4(0.61%) 2 (0.73%)
Sputum 8 (0.86%) 6 (0.92%) 2 (0.73%)
Pleural fluid 7 (0.75%) 5(0.76%) 2 (0.73%)
Peritoneal fluid 1(0.11%) 0 1(0.36%)
Secretions 4 (0.43%) 2 (0.31%) 2 (0.73%)
Cerebrospinal 1(0.11%) 1(0.15%) 0

fluid

Hospital stay is another factor favoring the onset of
Nis. A prolonged hospital stay results from more than
9 days of hospitalization'. In our study, no significant
differences were observed in hospital length of stay
between diabetic and non-diabetic patients (p = 0.778).
Diabetic patients presented more associated comorbid-
ities such as SAH, CKD, cancer, and cardiac disease,
similar to other studies where a higher prevalence of
obesity and COPD was also found™.

In our cohort, 20% of patients had metabolic dyscon-
trol, 15% had sepsis, 10% had acute kidney injury, and
1% had pulmonary thromboembolism. The main nosoco-
mial complications were respiratory tract infection, urinary

tract infection, and central venous catheter-related
infection in that order. Similar to what was published by
Alnimr et al., who reported a preponderance of respi-
ratory and bloodstream infections with a prevalence of
57.4 and 25%, respectively'®.

NIs represent a threat in immunocompromised patients
with invasive devices, the main ones called ventilator-as-
sociated pneumonia, urinary tract infection, and blood-
stream catheter-related infection, in our study corresponding
to 60%, 20%, and 10%, respectively. Its frequency and
severity made it imperative to implement actions, which
included detection of causative agents, hand hygiene rein-
forcement, limitation of insertion of invasive devices, and
rational use of antibiotics, which decreased NI incidence
in our unit during the COVID-19 pandemic.

Conclusions

NIs continue to be a public health problem that
requires preventive action by multidisciplinary teams.
DM is a risk factor for the development of severe
COVID-19 bacterial superinfection, and increased hos-
pital length of stay, favoring the appearance of ARDS
and increasing mortality rates.
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Abstract

Introduction: The intervention of social work (SW) promotes the social well-being of the patient. At the Hospital General de
México “Dr. Eduardo Liceaga”(HGM), SW has implemented the Social Intervention Program in Transplants (PRIST) through-
out pre-, during, and post-transplant stages in several dimensions. The objective of this study was to evaluate the PRIST by
identifying the supports perceived by patients. Methods and materials: This was a descriptive and qualitative study using
semi-structured interviews, following an interview guide for evaluation and a thematic analysis. Results: Thirteen patients
participated in this study, with a mean age of 36 years, 6 (46.1%) women, a mean schooling of 13 years, 5 (38.4%) with a
living donor transplant, and an average age of 4.9 years after the transplant. Six themes were identified: informational support,
orientation, and institutional efforts, social evaluation and educational intervention, monitoring of the process, emotional support,
and leadership-empathy of SW. Conclusions: PRIST is positively evaluated by patients, responding to their needs. The spe-
cialized preparation of SW and the person-family-centered care contribute to a better intervention. It is suggested to implement
the PRIST in other hospital contexts.

Keywords: Social work. Qualitative assessment. Social intervention. Kidney transplant. Public hospital.

patients and their families, both regarding organ dona-
tion and the entire transplant process®®. In Mexico,
general transplant protocols have been implemented in
the public sector, including SW tasks associated with
patient assessment and administrative support”®. How-
ever, specific social intervention programs with this
population have not been reported and evaluated to

Introduction

The process of receiving a kidney transplant (KT) is
complex and requires the participation of a multidisci-
plinary team working together with the patients and
their families. Social work (SW) plays a key role in as-
sessing and supporting patients in the socioeconomic

aspects that affect their entire health-care process. SW
takes action across three stages of the process: before,
during, and after the transplant, with the objectives of
assessment, support, and follow-up'.

In some health-care systems, SW has developed
specific intervention programs to work along with the
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this date.

SW practices are based on theoretical and method-
ological models rooted in psychological, social, and
administrative perspectives®'® (Fig. 1). These models
can be applied to various levels of care related to the
user: individual, group, and community', guiding the
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Figure 1. Traditional models of social work interventions. Developed based on Viscarret-Garro''.

functions of social diagnosis and intervention in set-
tings such as the hospital one'. Starting in 2012, Hos-
pital General de México “Dr. Eduardo Liceaga” (HGM)
initiated the implementation of the Social Intervention
Program in Transplant (PRIST, by its Spanish acronym)
by the Department of Social Work and Public Relations
built on SW intervention models, the needs of the hos-
pital population, and the experiences of social
workers.

PRIST is developed with the purpose of assessing,
educating, and supporting the patients and their fami-
lies across the different stages of the transplant pro-
cess under a person- and family-focused health-care
approach, including the role their families have played
in their lives, and the support provided by these families
to facilitate a health recovery'®. The program includes
specific and cross-cutting actions in each one of the
dimensions: socioeconomic family conditions, organi-
zation, commitment, and compliance, support net-
works, housing conditions, and administrative and legal
aspects across the entire intervention process. In the
pre-transplant stage, actions involve assessment, inter-
vention planning, and guidance to prepare the patients

and their families for transplantation. During the trans-
plant stage, the SW provides guidance and accompa-
niment during surgery and post-operative care, manag-
es support, and assists in hospital administrative
procedures. After the transplant, the SW guides the
process of adaptation and care plan for the isolation
and gradual reinsertion into everyday life (Fig. 2).

Given that PRIST has been implemented in the HGM
for over 10 years and that various studies have shown
that KT recipients have psychosocial needs of emotion-
al support, acceptance, guidance, and equitable health-
care, most of which remain unmet due to the lack of
interventions, or methodology limitations', the objec-
tive of this study was to qualitatively evaluate this pro-
gram in KT recipients treated at the organ donation and
transplantation unit by identifying and describing the
support perceived by them during their health-care pro-
cess in the SW setting.

Materials and methods

This was a qualitative and descriptive study that used
theoretical assumptions from the systems theory, which
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Table 1. Interview guide for PRIST assessment

Instructions

The following topics are a guide for conducting semi-structured interviews with kidney transplant recipients. The

aim is to encourage recipients to express freely on the proposed topics, allowing for the addition of information,
or further exploration based on each interviewee's experiences and personal history.

Notes for the interviewer:

It is not necessary to ask all the questions. Select from the prompts if the information has not been addressed

during the interview.

The order of the interview can be adjusted based on topics raised by the participant. You may revisit a
previous topic, or move on to a different one to go on with the conversation.
Inform the interviewee that we want to learn from him/her and know more about his/her experiences. There

are no right or wrong answers.

Clearly explain the purpose of the study to the participant and obtain his/her consent before starting the interview.
Take notes after the interview on the interview setting (e.g., interruptions, other people present, disturbances,
any issues that may have arisen). Transcribe the audio recording as soon as possible.

Interview date
Name

Age

Place of birth
Place of residence
Education level
Marital status
Occupation
Medical diagnosis
Languages
Eth-nic group
Phone number

Sociodemographic
Data

Themes History with the illness and transplant

Journey through health-care services and experiences in each service

Relationship with health-care professionals
Understanding of the illness

Actions and decision-making regarding diagnosis and medical treatment
Limitations associated with the illness and the transplant

Description of family structure and dynamics

Social support networks, and description of perceived support

Religion, beliefs, and customs

Family, social, occupational, economic, and emotional effects of illness and transplant

Everyday life before and after the transplant

Future plans

recognizes a system as an entity that interacts with
others and mutually feeds back to maintain its function-
ing. In the social context, individuals are part of social
systems and subsystems that interrelate and can affect
the responses that lead to social behaviors'.
Semi-structured interviews were held, following an
interview guide (Table 1) to evaluate PRIST across dif-
ferent transplantation stages. The interview guide was
developed using a transdisciplinary approach involving
SW, medicine, and medical anthropology. The inter-
views were conducted over 7 months (from 2022
through 2023). Adult KT recipients at HGM from
2015 through 2022 were invited to participate and se-
lected through convenience sampling®. Interviews
were conducted at a private location inside the hospital,
with a mean duration of one and a half hours. Further-
more, the interviews were audio-recorded for transcrip-
tion and analysis. The number of interviews was

determined based on the criterion of information satu-
ration and richness'®, which was applied to the inter-
views of the target participants (those who received a
KT from 2015 through 2022 and were directly assisted
by social workers).

A thematic analysis followed, involving the blind cod-
ing of information by the researchers, followed by the
creation of categories and themes to organize and pri-
oritize information to guide the interpretative process,
using the ATLAS.ti 23 software'. The results were tri-
angulated to verify concordance with the categories
and enrich the interpretation.

Ethical disclosures

This work is part of a larger research project ap-
proved by HGM research and ethics committees with
registration no. DI/22/310/03/51. The overall objective
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Table 2. Sociodemographic data of participants

Patlent Residence | Occupation Type of Transplant
transplant time

Single High school  Estado de  Administrative ~ Non-indigenous DDKT 2 years
México assistant
worker
2 40 Man Single Primary Estado de  Elementary Nahuatl DDKT 7 years
México activities and
support staff
3 52 Woman  Single University Mexico Professional- Non-indigenous LDKT 6 years
City technician
4 24 Man Single Postgraduate ~ Estado de  Student Non-indigenous LDKT 2 years
México
b 39 Man Married High school ~ Mexico Merchant, Non-indigenous DDKT 6 years
City sales
employee, and
sales agent
6 34 Woman  Single University Estado de  Professional-  Non-indigenous DDKT/ 4 years/
México technician DDKT 1 year
7 39 Woman Cohabitation  High school  Mexico Stylist Non-indigenous LDKT 2 years
City
8 29 Woman  Single High school Mexico Elementary Non-indigenous LDKT 3 years
City activities and
support staff
9 29 Man Single High school Estado de ~ Merchant, Non-indigenous LDKT/ 6 years/
México sales DDKT 3 years
employee, and
sales agent
10 31 Man Single University Estado de  Civil worker, Non-indigenous LDKT 5 years
México CEO, and
manager
" 49 Man Cohabitation ~ Primary Mexico Agricultural, Néahuatl DDKT 7 years
City livestock,
forestry,
hunting, and
fishing worker
12 32 Woman  Single High school Estado de  Housewife Non-indigenous DDKT 7 years
México
13 44 Woman  Single High school Mexico Student/ Non-indigenous DDKT 7 years
City Seamstress

DDKT: Deceased donor kidney transplant; LDKT: Living donor kidney transplant.

of the project is to explore resilience, coping, and social
support in KT recipients. Patients voluntarily agreed to
participate in the research after reading and signing the
informed consent forms. The corresponding biosecurity
measures were observed.

Results

A total of 13 individuals participated, with a mean
age of 36 years, including six women (46.1%), and a

mean of 13 years of education. Five (38.4%) received
transplants from living donors, while two received
re-transplants (Table 2). A total of six themes associ-
ated with perceived support during the three interven-
tion phases were identified: 1. Informational support;
2. Guidance and institutional management; 3. Social
evaluation and educational intervention; 4. Monitoring
of the preparation and adaptation process; 5. Emo-
tional support; and 6. SW leadership based on
empathy.
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Table 3. Participants' narratives on perceived support

Stage/Theme Before the transplant During the transplant After the transplant

1. Informational Certainly, it was tough at the Sometimes | would say, "I'll ask First, | went to postoperative care in
support beginning, but with the help and the social worker all questions | the Morelos neighborhood, but
guidance from the hospital, all those  may have because the doctors when they told us that there would
doubts started to clear up. So, we were driving me nuts due to how be a home visit, and | didn't qualify,
followed what they recommended they’d talk to me, or because they changed my address to San
for us here, and you know, we said, they'd explain things to me so Antonio Abad, and that's where |
"Let's go" (Patient #1). quickly that | couldn't understand"  received the home visit. [The SW]
(Patient #12). asked, "What medicines were you

on?" (Patient #5).

2. Guidance and - How did you find out about this We also had to write letters to aid At the beginning of the surgery, it
institutional place? - Because they gave us organisations, and they also was the aid organisation, but after
management information here, and then my dad helped us, as well as the hospital ~ the transplant and everything, they

went searching, and they were (Patient #8). helped with the medicines, and I've
going to support us there too been in contact with them ever
(Patient #2). since (Patient #4).

3. Social | wasn't at home because at that In social work, they obviously During the pandemic, | lost my job
evaluation and time, the social worker came to my talked to us a lot, and all that and, as a result, | was selling a
educational house, and said that my home didn't  information clears up a lot of everything. So, | approached social
intervention qualify for home care, so a family things, many doubts (Patient #1). work to update the socioeconomic

uncle of my mom had several rooms assessment and request assistance
available, and the social worker said with free healthcare coverage by
| could stay there (Patient #1). the Federal Goverment. For me, it

was really helpful because | had no
money at all (Patient #13).

4. Monitoring of That's when they referred me to - When you were nearing your Thank God, I'm doing well, I'm at

the preparation social work.. we talked about my transplant, did you make any 100%. We continue coming to

and adaptation situation, which was quite unique. appointments with the social regular appointments because it's

process We had nothing, no job, no papers, worker? - Yes, | did; but very few part of the entire transplant
nothing. So, | had to start the of them. It was when we were process. We continue with
process of getting my immigration dealing with the paperwork for treatments, medicines, and remain
documents ready to be able to the transplant. But yes, | mean, diligent. (Patient #4).
receive treatment legally. They also I've been grateful to this hospital
explained in that conversation that because they have been very
the transplant had a significant legal ~ supportive (Patient #11).
component. So, that's where | rushed
to get my documents, or try to obtain
Mexican documents (Patient #10).

5. Emotional Yes, | received support from social Social work motivated me. It's a After the transplant, though, I'm

support work since the first transplant. At path where | ended up. It gave not saying you're going to have a
that time, there was a social worker ~ me the opportunity to join a TV happy life just because you had a
there, and for me personally, it was station, so a lot of people heard transplant, no, because there are
an essential part of the transplant my story (Patient #5). other factors that should be
process because she really meant a considered. But if you've already
lot to me (Patient #6). received the transplant, it's like

motivation to get rid of all those
things that used to bring you down

(Patient #6).

6. SW leadership She also gave me information on the  The social worker and all, she's a  She (the social worker) has a way
based on transplant. In my case, | did find person whose way of being | like of connecting with patients right
empathy empathy in that regard, a lot of because she's very from the first time she sees you.

follow-up, and things were very straightforward. She tells you It's like she remembers your name
clear to me (Patient #6). something, and you're going to do  because she already knows who

it for your own good. Why are you  you are (Patient #6).
going to do it? Because it's for

your own good, not because you

want to. If you don't want to be

0K, go ahead, do as you please.

But | crossed paths with the

social worker, and | saw how she

explained things to me, the way

she told me things (Patient #5).
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1. Informational support: This support is highly valued
by the patients and their families to make informed
decisions on the transplant and the implications as-
sociated with each stage of the process. Its impor-
tance is emphasized due to the lack of knowledge on
the entire preparation and transplant process
(Table 3).

2.Guidance and institutional management: Guidance
and management, particularly associated with mate-
rial support, are essential for patients, facilitating ac-
cess to aid organisations and ongoing transplant
ation process (Table 3).

3.Social evaluation and educational intervention: The
assessment of socioeconomic and housing condi-
tions favors preparation for transplantation and ac-
cess to treatment. Individual and group sessions are
positive to receive informational and emotional sup-
port (Table 3).

4.Monitoring of the preparation and adaptation process:
Direct, clear, and respectful interaction in monitoring
the process activates the patients’ commitment and
responsibility toward the entire process and its out-
comes (Table 3).

5.Emotional support: Some participants acknowledge
that SW provides emotional support with which to
motivate and cope with the entire process. However,
this support is perceived in contrasting ways. One
patient reports that SW encouraged him to promote
transplantation and its benefits, while another partic-
ipant recognizes the lack of emotional support from
the healthcare team involved (Table 3).

6.SW leadership based on empathy: Participants rec-
ognize SW as a constant presence that understands
their particular situation and suggests, and motivates
continuity during the entire process, despite obsta-
cles (Table 3).

Discussion

The analysis conducted describes that the SW-PRIST
interaction has a positive impact regarding coping with
KT for transplant recipients. The actions conducted
within PRIST are perceived as support, and these sup-
ports have been identified as useful in overcoming fam-
ily, social, and economic barriers across the entire
process.

Patients perceive more support in the pre-transplant
phase because this is the time when SW evaluates and
activates personal, family, and social mechanisms for
transplant preparation. Each patient perceives more or
less support based on their individual socioeconomic

and family characteristics at the beginning of the pro-
cess. For example, Indigenous and migrant patients
report receiving more support from SW, which stresses
the relationship among the vulnerability of certain so-
cial groups, the various barriers they face in accessing
healthcare, and the need for support across the entire
process'®.

Participants say that they have received guidance
from SW to manage institutional material support
across all stages of the transplant process. This guid-
ance helps alleviate the financial burden on their fam-
ilies, which can be significant due to the precarious
economic conditions of the population served by HGM.
Despite the implementation of free health care, econom-
ic barriers and out-of-pocket expenses for post-transplant
maintenance therapies still persist. These economic
barriers are documented in the medical literature cur-
rently available and are associated with worse health
outcomes, which suggest the existence of an inverse
relationship between socioeconomic status and health
measures'®. This underlines the importance of continu-
ing to implement actions to counteract these effects for
this group of people.

The research describes that the emotional support
provided by SW through the implementation of PRIST
leads to well-being through constant accompaniment
and motivation, making patients feel that the profes-
sional “is actually there”. In other countries, psychoso-
cial approaches by SW in the organ donation and the
entire transplant process are highly relevant'+6 maybe
because socioeconomic aspects are addressed by
health-care systems with more resources. In the Mex-
ican context, significant socioeconomic inequalities de-
mand greater intervention strategies in this regard.

The reported supports for monitoring and leadership
by SW are interrelated since the program is implement-
ed through a personalized relationship with constant,
empathetic, and direct communication to make sure that
actions are actually carried out. This SW leadership in
providing support reflects the vision of Person-centred
health-care approaches?>?' and person and Person-and
Family-Centred Care'. Fig. 2B provides a graphic sum-
mary of the analysis presented so far.

The positive evaluation of PRIST suggests that spe-
cific interventions should be designed for transplanta-
tion care in other hospital settings, customizing actions
to the specific needs and characteristics of the popu-
lation, and to the complexity of the Person-and
Family-Centred Care approach.

Based on this evaluation, areas for program improve-
ment can be identified as beneficial for this population:
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1. Include sociocultural aspects in the intervention di-
mensions to develop sensitive actions that should take
into account the perspective and experiences of indi-
viduals within their context. This means developing
cultural competencies by SW; 2. Addition of emotional
aspect as a dimension of intervention to strengthen
activities related to emotional support and personal and
family accompaniment across the entire transplant
process; 3. Consider the limitations that institutional
dynamics impose on the full implementation of the
program.

In conclusion, evaluating PRIST through semi-struc-
tured interviews with the patients allowed for a deeper
understanding of how each participant perceives and
values the social work intervention, while taking into
account their socioeconomic context and experience
with the transplant. This stresses the importance
of conducting qualitative evaluations of health-care
interventions.

Conclusion

The PRIST was evaluated positively by the
participants. The design across the different phases
and dimensions responds to the patients’ needs and
characteristics. The specialized training of SW, and the
implementation of programs focused on the individual
and his/her family contribute to a better intervention.
The implementation of the PRIST in other Mexican
hospitals settings should be customized to the needs
of the populations served.

Limitations

This study has several limitations: 1. Individuals
with graft loss who had to come back to replacement
therapy were not included; these experiences could
provide information on the role of PRIST in these
cases; 2. The perceptions of the transplant health-
care team on the value of the SW intervention were
not explored; this could help guide intervention lines,
or emphasis during program implementation; 3. The
working conditions of SW at the hospital setting that
could impact the execution of PRIST were not
analyzed.
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Abstract

Historical evolution of Infectious Diseases Service since the inauguration of the General Hospital of México, the development
of Infectious Diseases and the Infectious Diseases Service of this Hospital; The main facts in 118 years are highlighted, the
figures of doctors who have stood out, the infectious pathologies and how the care of the infectious —contagious patient has
been faced, especially in epidemic outbreaks and pandemics in México.

Keywords: Hospital General de México. Infectious diseases. Infectious diseases service. History of infectious diseases. Mexico.

First period

In 1905, Hospital General de México, Mexico City,
Mexico began its activities with 32 wards for the
management of various medical conditions (Table 1).
The areas dedicated to infected patients and their
caregivers are presented in table 2. The wards were
physically large horizontal galleries aligned one after
the other, with clean water extracted from artesian
wells, and built from stainless steel, or porcelain sinks'2.

In the early years, there was a significant flow of pa-
tients, and research activities were initiated. Among
these, the research conducted back in 1907 on avita-
minosis and chronic intestinal self-intoxication by
Dr. Ernesto Ulrich, a pathologist who worked at this
center from 1907 through 1934. He was also a profes-
sor of Histology, became the director of the Medical
School in 1934, and was a member of the National
Academy of Medicine since 1906. In 1910, Dr. Eduardo
Liceaga’s work with Salvarsan for the management of
syphilis drew everyone’s attention. Dr. Eduardo Licea-
ga, born in 1839 in Guanajuato, Mexico died in January
1920, had distinguished himself as a medical student
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by consistently ranking first in all the courses he
attended to. In addition to his medical pursuits, he also
had an interest in music and served as the secretary
of the Philharmonic Society, taught physics and natural
history, acoustics, and phonography in music. In the
field of medicine, he played a significant role delving
into the medical field of Infectology and working on
various diseases such as tuberculosis, syphilis, leprosy,
smallpox, laryngotracheitis, yellow fever, and rabies. He
brought the rabies vaccine to Mexico in 1888 and used
it in a 12-year-old boy bitten by a dog. This vaccine was
originally developed by Pasteur in 1885, who gave it
personally to Dr. Liceaga. Dr. Liceaga was also in-
volved in the 1886 typhus epidemic and the bubonic
plague outbreak reported in Mazatlan, Mexico. He es-
tablished systems for isolating contagious patients, di-
rected the Pediatrics department at Hospital San An-
drés, served as the head of the Typhus Campaign, was
President of the National Academy of Medicine, also
President of the Superior Council of Health, and Direc-
tor of the National School of Medicine. He proposed
and published the Personal Hygiene Manual. Along
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Table 1. Type of patients and no. of wards out of the
starting 32

Non-infectious patients 21
Maternity 2

Puerperal fever 1

Infectious-contagious 5
Gynecology 1
Retirees 1
Observation 1

with engineer Roberto Gayol Soto, he became the
Medical Director in charge of the construction of Hos-
pital General in June 1896, with the financial resources
provided by the Lottery for Public Charity?3.

Howard Taylor Ricketts dies at the American Hospital
of Mexico on May 3, 1910. He had contracted typhus
from the patients’ blood and developed the disease that
led to his death. General Porfirio Diaz declared 3 days
of mourning, and honors and recognitions were be-
stowed on him. Dr. Ricketts was born in 1871 in Finlay,
OH, United States. He codiscovered the bacteria re-
sponsible for the Rocky Mountain spotted fever and
Mexican typhus (1909) with Wilder. He demonstrated
the transmission of these diseases through tick, louse,
and flea bites. Back in Mexico, he conducted a re-
search at Hospital General. Later, in Mexico too,
Hermann Mooser established the difference between
exanthematic typhus and murine typhus due to Rick-
ettsia typhi (mooseri). The definitive work on Rickettsia
prowasecki as the causative agent of exanthematic
typhus was published back in 1928 in Gaceta Médica
de México by Herman Mooser?*.

During the Mexican Revolution, the hospital did not stop
its activities but experienced significant instability, com-
mon changes of directors, and the come-and-go of med-
ical personnel. In those years, an epidemic of typhus
broke out that flooded the hospital with patients. Up to 600
people with the disease were treated at one time or an-
other. This situation led to dedicating five wards exclusively
for these cases. In 1919, the Central Commission for the
Study of Typhus was established at Hospital General de
México, with Dr. José Terrés serving as its president.

In 1918, the Spanish Flu broke out, and many be-
came ill, many of whom were treated at the hospital
with a very high mortality rate (25%). The treatments

used at the time for these patients included quinine,
creosote, guaiacol, eucalyptol, phenol, iodoform, sodi-
um benzoate, ipecacuanha, and colloidal gold. During
these years, and due to the need to treat so many pa-
tients, the Infectology Unit actively participated in the
management and research associated with typhus,
brucellosis, and influenza. After the armed conflict, the
hospital evolved and stabilized.

Infectology ward

Several wards were dedicated to the management of
infectious patients. Ward #27 was dedicated to the
management of multiple infectious diseases and later
evolved into Infectology to eventually merge with ward
#27 Bis, becoming ward #28 (Infectology). The
individuals responsible for ward #28 (from 1914 through
1937) are listed in Table 3. Dr. Arturo lturriaga is men-
tioned in some references as the head of the Infectol-
ogy Unit at the opening of the Hospital General. How-
ever, we should mention that he was the head of ward
#28, which was dedicated to the management of puer-
peral fever, according to the records from the hospital.
Dr. José Martinez, Dr. Arturo lturriaga, and Dr. Manuel
Canas worked in ward #27 only.

We should mention that during this period, various cen-
ters in the country were dedicated to the management of
infectious patients. These included ward #28 from Hospi-
tal General, ward #10 from the Spanish Hospital, an Iso-
lation Unit at the French Hospital, a ward for the manage-
ment of polio patients at the English Hospital, and the
clinical unit of the Institute of Tropical Diseases.

Dr. Cayetano Andrade Lépez, born in 1890 in Mo-
roledn, Guanajuato, graduated in 1914 at Michoacana
Medical School. He was a professor, writer, poet, and
journalist who contributed to magazines such as Poli-
cromia, Semanario Politico, El Girondino, El Renovador,
and El Combate, some of which he also directed. He
was involved with organizations such as Ateneo de
Ciencias y Artes, Ateneo Nezahualcdyotl, and Vanguar-
dia Nicolaita. During the Mexican Revolution, he par-
ticipated in the conflict, but in 1918, he joined Hospital
General where he pursued a career as a medical in-
tern, medical extern, and service manager. He also
worked at the La Castafieda Psychiatric Hospital,
served as a deputy for Guanajuato in 1924, and held
positions as the Director of Information for the Ministry
of the Interior and directed the Official Gazette. He is
the author of “Lumbre Falsa,” “Anecdotario Nicolaita,”
“Antologia de escritores nicolaitas,” and “Estudio sobre
la literatura Nicolaita.” He passed away in 1962246,



Table 2. Wards and directors

Type of infected patients
Multiple infections

Leper in children and adults
Observation

Men with venereal diseases
Venereal diseases as well
Typhus-related
Typhus-related as well
Women with venereal diseases
TB patients

Puerperal fever

Infected children

Patients with typhus

Lab

R. Romero-Cabello et al. History of the Infectology Service

Director of the ward
Ignacio Lopez

Federico Bustamante
Marco Antonio Barranco
Juan Nepomuceno Castellanos
Francisco Aguirre

Alfonso Altamirano

Manuel Cafias

Lamberto Barreda

Manuel Gonzélez de la Vega
Arturo lturriaga

Manuel Izaguirre

Francisco Bulman

S. Morales Pereira, bacteriologist

No. assigned to each ward
27

27 bis

Table 3. Heads of infectology from 1914 through 1937

T

Ignacio Lopez Until 1914
Alejandro Martinez Rojas 1914-1916
Carlos Glass 1917
Lamberto Barreda 1918
Salvador Quevedo y Zubieta for a few 1919
months, then, Pablo Mendizabal

Gabriel Suzén 1920
Luis Martinez 1921
German Troconis Aragén 1922-1924
Cayetano Andrade 1925
Pablo Barrueta 1927-1928
Salvador Ugalde y Cayetano Andrade Lopez 1929-1930

Cayetano Andrade Lopez 1930-June 1937

Back in 1937, Dr. Maximiliano Ruiz Castafeda dis-
covered the vaccine for typhus, and established the
Experimental Immunology Laboratory at Hospital Gen-
eral. He conducted research on typhus and brucellosis
and created the National Center for Brucellosis. Dr. Ruiz
Castafieda was born in Acambay, Mexico, and got his
medical degree in 1923. He studied Microbiology at the

University of Paris and the Pasteur Institute, France in
1924 and 1925, respectively. In 1931, he collaborated
with Dr. Hans Zinzer in Harvard to develop the typhus
vaccine. He administered this vaccine to several indi-
viduals in Mexico, and the “Castafieda Vaccine” was
also used by the allies in Europe during World War II.
His contributions to brucellosis were highly significant
and recognized by the World Health Organization. He
received numerous recognitions, including the National
Science Award in 1948, the National Order of Merit in
Ecuador, the Luis Pasteur Medal in Cuba, the Scientific
Merit Award in the State of Mexico, the title of “Beloved
Son of the State of Mexico,” and the Research Medical
Council Award from the Mexican President. He gained
recognition from the Phi Sigma Society, the American
Society of Inmunology, the New York Academy of Med-
icine, the Society of Exotic Pathology, and the Mexican
Society of Geography and Statistics. He served as a
Senator for the State of Mexico from 1958 to 1964 and
passed away in Mexico City at the end of 1992245,
Starting September 1, 1937, Dr. Samuel Morones
Alba (Fig. 1) was appointed head of the Infectious
Diseases Department at Hospital General. Dr. Samuel
Morones was born in Aguascalientes in 1907. He
graduated as a medical surgeon from the National
Medical School in February 8, 1930. In 1935, he con-
tinued his education at the Institute of Tropical Diseases
in Hamburg, Germany, and later graduated as a malaria

17



18

Revista Médica del Hospital General de México. 2024;87(1)

Figure 1. Dr. Samuel Morones Alba.

specialist doctor in Paris. Back in Mexico, he founded
the Clinic for Parasitic Diseases. In 1939, he became
a member of the National Academy of Medicine, and
in 1957, he served as the president of Hospital General
Medical Society. He also ran the Contagion Unit at the
Spanish Hospital and the Clinical Unit at the Institute
of Health and Tropical Diseases. Along with Prof. Jo-
seph Smadel from the Army Medical Center, he suc-
cessfully treated the world’s first cases of exanthematic
typhus with chloramphenicol in the infectious disease
ward. Dr. Morones could also speak several languages
such as Spanish, French, German, English, Italian, Por-
tuguese, Latin, and Greek. His approach to medicine
emphasized studying at the patient’s bedside with
reference books in hand, considering clinical work as
the best method to gain knowledge on the patients.

A year after Dr. Morones took office, in 1938, the
Infectious Diseases Center was refurbished, resulting
in a three-story building. Dr. Samuel Morones Alba
designed, developed, and implemented new methods
and procedures, initiating anti-infectious therapy, and
changing the old concept of infectious procedures.

Dr. Samuel Morones unveiled a commemorative
plaque honoring Dr. Ricketts, who contracted the

disease while conducting typhus studies from the blood
of patients at the Infectious Disease Unit of Hospital
General, subsequently succumbing to the same
illness.

In 1942, following instructions from the then-director
of Hospital General, Dr. Abraham Ayala Gonzalez, and
the Infectious Disease Unit changed to Ward #28 for
Infectious and Contagious Diseases.

Triggered by Dr. Morones, Dr. Daniel Méndez, and
Dr. Alvaro Diaz Mufioz created the Infectious Disease
Hospital of the Mexican Social Security Institute, which
was initially located at the Medical Center (Avenida
Cuauhtémoc) and then at the “La Raza™ Medical Cen-
ter. In its early days, this hospital was made possible
thanks to the selfless support (without commission,
payment, or appointments) of the nursing staff who
worked in ward #28 of Hospital General after having
been trained on the management of contagious
patients.

In the following years, the Infectious Disease Unit
stood out for holding extraordinary clinical and medical
sessions, with significant participation from doctors
such as Samuel Morones Alba, Francisco Higuera
Ballesteros, Arturo Orozco Barajas, Roberto Flores
Guerrero, Jesus Olvera Vazquez, Carlos Ledezma
Zubieta, Carlos Lataban Morales, and guests from
other academies and attending physicians. From 1944
to 1968, both Prof. Morones and Dr. Gerardo Varela,
Dr. Luis Mazzotti, and Dr. Jorge Olarte served as hon-
orary advisors to the Mexican Social Security Institute.

Unexpectedly, Dr. Samuel Morones passed away on
September 23, 1968. On this day, the medical world
lost the man who revolutionized medical therapy for
the management of infectious and contagious patients
turning ward #28 into a cutting-edge unit in Mexican
Infectious Diseases. Thanks to his forward-thinking, he
gave it identity, organization, continuity, and coherence
until the very last day. Dr. Daniel Méndez published an
In Memoriam, where he emphasized, and | quote:
“those of us who were close to Maestro Morones know
that he never accepted flattery or praise; that’s why
these words spoken in his honor are devoid of
hyperbole”.46-8

Academic projection

Dr. Francisco Higuera Ballesteros (Fig. 2) took over
ward #28 from 1969 through 1972, overseeing the
clinical and educational activities of the unit, and initiating
formal and methodological research. He was born in
Oaxaca on December 20, 1916. In Mexico City, he
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Figure 2. Dr. Francisco Higuera Ballesteros.

completed his Bachelor’s degree in Biological Sciences
at the National Preparatory School. He studied law for
two years at the National Autonomous University of Mex-
ico (UNAM) School of Law, and joined the Medical
School in 1940, graduating as a medical surgeon in
1946. As a student, he arrived at Hospital General in
1942. In 1944, he became head of trainees and continued
his career as a physician, medical associate, and assis-
tant after passing his exam in Internal Medicine, then
becoming an associate physician in Infectiology, to even-
tually become the Head of the Infectiology Unit. In 1959,
he was appointed President of the Medical Society of
Hospital General, and in 1972, he became the medical
deputy director. In 1974, he eventually became the di-
rector of the hospital. He also served as the President
of the National Association of Doctors of the ISSSTE
and was a founding member of the National Association
of Infectiology, member of the Academy of Sciences and
Arts in New York, and the author of 53 scientific papers
published in national and international journals.
Dr. Higuera Ballesteros, Dr. Ernesto Calderon Jaimes,
Dr. Jesus Kumate Rodriguez, Dr. José Ruiloba, Dr. Ro-
berto Flores Guerrero, Dr. Miguel Angel Peredo Lépez
Velarde, Dr. Emilio Escéarzaga Tapia, and Dr. Pablo Men-
doza Hernandez founded the Mexican Association of

Infectiology back in 1973, with Dr. Pablo Mendoza
Herndndez serving as its first president. Dr. Francisco
Higuera Ballesteros passed away in Mexico City, in the
Infectious Disease Unit of Hospital General in 2002.

In 1972, Dr. Arturo Orozco Barajas took over the In-
fectious Disease Department until 1980, continuing
with activities already going on there. In 1976, ward #28
changed its hame to Unit of Internal Medicine and In-
fectiology #405.

In 1981, Dr. Roberto Flores Guerrero was appointed
Head of the Infectious Disease Department, a position
he held until 1982. Dr. Flores Guerrero was born in
September 8, 1936, in Mexico City. He earned his
medical surgeon degree from UNAM Medical School
in 1960. In 1966, he completed his training in Infectiol-
ogy at the University of Berkeley, CA, United States
before returning to the Infectious Disease Department.
During Dr. Flores’s tenure, research was conducted on
amebic hepatic abscesses, rabies, tetanus, meningitis,
and exanthematous diseases. He served as the Pres-
ident of the Mexican Association of Infectiology, pub-
lished 48 specialty articles, and, along with Dr. Fran-
cisco Higuera Ballesteros, Dr. Jesus Kumate Rodriguez,
Dr. Ernesto Calderén Jaimes, and Dr. Miguel Angel
Peredo Lépez Velarde, founded and initiated the work
of the Mexican Certification Council in Infectiology?7”°.

In 1982, the Infectious Diseases Unit was entrusted
to Dr. Francisco José Higuera Ramirez who continued
the activities devoted to the management of patients,
teaching, and research. Starting in 1987, a University
Residency in Infectiology was initiated. In 1987, Dr. José
Kuthy Porter—director of the hospital—changed the
name from Infectious Diseases Unit to Infectious Dis-
eases Department in full compliance with the existing
regulations at the time.

Under the helm of Dr. Higuera Ramirez until 1995, the
Infectious Diseases Department established an infec-
tious disease intensive care unit (1980), a septic operat-
ing room (1985), a radiology unit, and a microbiological
and clinical lab.

Dr. Francisco José Higuera Ramirez was born in
Mexico City in 1945. He pursued his medical career at
UNAM School of Medicine and specialized in internal
medicine at the Mexican Social Security Institute. He
also earned a master’s degree in medical sciences from
UNAM. His research focused on tuberculous meningitis,
immunosuppression, tetanus, and the beneficial effects
of IV emetine. He conducted studies on glycated hemo-
globin and on the various clinical uses of antimicrobial
drugs.
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Ballesteros.

and research
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Figure 3. History of the infectious diseases service.

We should mention that as a routine practice since
the hospital inception until the 1950s, all patients enter-
ing the infectious disease wards would have their heads
shaved, body bathed, and their clothing incinerated
(delousing for typhus prevention). This practice eventu-
ally became occasional until the 1980s when they would
be shaved occasionally.

In 1995, Dr. Hilda Hidalgo Loperena took over the
Infectious Diseases Department, where she over-
saw various activities including patient care, teach-
ing, and research. She reorganized the department,
including the outpatient services, inpatient care,
Intensive Medical Therapy, Respiratory Therapy,
Isolation Units, Surgery, Radiology, Education, and
Research. This included in-hospital consultations,
the management of nosocomial infections, high-val-
ue biological antimicrobials, clinics for conditions
such as acquired immunodeficiency syndrome
(AIDS) and hepatitis, catheter applications, diabetic
foot care, and soft-tissue management. The depart-
ment also treated transplants cases, emerging dis-
eases, and epidemic outbreaks.

Dr. Hilda Hidalgo Loperena was born in Mexico City in
1947. She completed her training at the Medical School

and graduated as a medical surgeon with honors in 1972.
She later specialized in internal medicine at the IMSS and
pursued training on infectious diseases at the MD Ander-
son Cancer Center at the University of Texas and the
University of California, Sacramento, CA, United States.

In 2009, Dr. César Rivera Benitez was appointed Head
of the Infectious Diseases Department, a position he held
until early 2018.2,7 Dr. Rivera was born in Mexico City in
1950. He earned his degree from UNAM Medical School
in 1975 and completed his internal medicine specializa-
tion at Hospital General de Mexico. During his tenure,
Dr. Rivera established specialized clinics for the manage-
ment of hepatitis and human immunodeficiency virus/
AIDS, implemented the SALVAR program for patients
with AIDS, and restructured the infectious diseases spe-
cialization program.

In February 2018, Dr. Maria Luisa Hernandez Medel
took over the role of Head of the Infectious Diseases
Department. She started her leadership with various
actions aimed at creating a positive working environ-
ment and maintaining the continuity of the programs
that were already running. We should mention that
during her tenure, the department treated patients
during the COVID-19 pandemic.
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Dr. Hernandez was born in Pinotepa Nacional, Oaxaca,
in 1966. She graduated from the Medical School at the
University of Montemorelos, Nuevo Ledn. She completed
her specialization in internal medicine and infectious dis-
eases at Hospital General de México and earned her
master’s degree in Health Sciences at the National Poly-
technic Institute (Fig. 3).

At present, the Infectious Diseases Department is
housed on one floor for clinical work, with an additional
area on the first floor dedicated to the offices of the
medical staff. In the early 1960s, the department un-
derwent renovations that ended in 1963, featuring 72
beds. Toward the end of the 20" century, under the
leadership of Dr. Hidalgo and being the hospital directed
by Dr. Higuera Ramirez, a remodeling project reduced
the size of the Infectious Diseases Department, result-
ing in 30 inpatient bed, two outpatient consultation cu-
bicles, one intensive care unit, one operating room, and
an area for resident physicians.

Conclusion

Over the course of 118 years, Hospital General, along
with the country itself, has evolved, much like Medicine
and Infectology. The service, with its medical staff, has
excelled in academics, providing care to countless in-
dividuals, educating numerous generations of doctors
and specialists, and conducting extensive research
with numerous publications, book chapters, and books
being published. All these achievements have elevated
the Infectology department at Hospital General to a
prominent position in Mexican medicine. Our center
has transitioned from dealing with major infectious
epidemics to the epidemiological transition, where
chronic and degenerative diseases are becoming in-
creasingly prominent. Infectology today and in the fu-
ture must remain vigilant trying to understand and man-
age the infections of the past, always with the potential
of resurfacing today. It must also be prepared to ad-
dress diseases associated with immunosuppression
and those due to chronic and degenerative conditions.
This includes remaining vigilant about emerging infec-
tious diseases and vector-borne illnesses, which cur-
rently pose significant morbidity and mortality issues.
We must also be prepared for the imminent problem of
bacterial resistance and nosocomial infections, along
with present epidemic outbreaks such as the H1N1
influenza virus of 2009 and the COVID-19 pandemic

(beginning of 2020). The Infectology Service at Hospital
General de Mexico has responded effectively to these
recent major infectious challenges from typhoid to
COVID-192461011,
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Total lap. hysterectomy with prior bilateral kidney transplant.
Experience in Hospital General de México

José E. Ordénez-Flores*, Victor H. Carmona-Ornelas, Jesus C. Briones-Gardufio, and
Lino E. Cardiel-Marmolejo

Obstetrics and Gynecology Service, Hospital General de México “Dr Eduardo Liceaga’] Mexico City, Mexico

Abstract

Uterine myomatosis is the main cause of abnormal uterine bleeding in women. The diagnosis approach is a challenge to the
gynecologist; they must provide the ideal treatment to improve the quality of life of the patient. Laparoscopic hysterectomy
is emerging as one of the elected procedures for such pathology. In previous renal transplants, it has been reported that
minimal invasion is a useful alternative as opposed to a surgical approach when it comes to uterine pathology; however, there

are very few cases reported in the literature with a bilateral renal transplant.

Keywords: Hysterectomy. Laparoscopic surgery. Kidney transplantation. Uterine fibroids.

Introduction
Total laparoscopic hysterectomy

Surgical procedures, which include total hysterectomy
as management for benign and malignant pathology of
the uterus and adnexa, are abdominal and vaginal
approaches. The vaginal approach compared to the
abdominal approach has better results in terms of inva-
sion; however, it is limited by the size of the tumor
as well as vaginal elasticity and the patient’s surgical
history’. In some reviews, the procedure is found as
laparoscopic-assisted vaginal hysterectomy, where
important steps of the hysterectomy are performed lap-
aroscopically, mainly vascular ligations on superior ped-
icles. To reduce the incidence of urinary tract injuries,
bladder retraction is proposed as well as vaginal ligation
of the uterine arteries and cardinal ligaments, leaving
only the laparoscopic approach to verify the integrity of
the abdominal structures and hemostasis?.
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The implementation of the laparoscopic approach (min-
imally invasive surgery) has increased in recent years
along with the indications for its application®. The benefits
of minimally invasive surgery are reflected in shorter sur-
gical time, less bleeding, lower rate of postoperative infec-
tions, and decreased hospital stay and convalescence®*.

The challenges and limitations of minimally invasive
surgery for benign pathology lie mainly in the training of
gynecologists in this tool, as well as in the limited avail-
ability of the procedure at all levels of care. Even with
this, the increase in the use of minimally invasive surgery
in procedures such as hysterectomy, even in malignant
pathologies of the uterus and adnexa, is notable in the
past 20 years, revolutionizing gynecological surgery*.

Here, we present the case of a patient with benign gyne-
cological pathology, with multiple comorbidities, highlight-
ing the history of a double kidney transplant, as well as
previous peritoneal dialysis on multiple occasions; this
represented a challenge in the surgical approach for the
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gynecology service. Together with the patient, we
opted for the minimally invasive approach, despite
expecting the presence of multiple abdominal adhe-
sions. It is vitally important to highlight the participa-
tion of the transplant service of this hospital unit
since in this way we ensure the integrity of both kid-
ney grafts and their valuable support in the surgical
approach. It is important to mention that trans- and
post-surgical surveillance by the anesthesiology and
intensive care service set the tone to ensure that renal
function was preserved, corroborated at discharge
and in outpatient surveillance by nitrogen levels and
urinary index.

Despite the therapeutic success in this case, we do
not have a wide range of cases to issue recommenda-
tions regarding the management of this type of patient,
but we highlight multidisciplinary management, which
undoubtedly improved the result.

Case report

A 45-year-old patient presents with systemic arterial
hypertension for 1 year, Type 2 diabetes mellitus for
2 years, both under treatment, and Hepatitis C due to
transfusion without treatment or follow-up since 2013.
She underwent a double kidney transplant second-
ary to congenital renal hypoplasia and first implant
dysfunction (1996, 2011) in this hospital, under
management with immunomodular drugs, with ade-
quate function at the time of the protocol (Fig. 1). The
patient presented uterine artery embolization in 2018
and had multiple transfusions (last on 05/29/21) due
to anemic syndrome.

The patient began her current condition 2 years before
the surgical protocol with abnormal uterine bleeding
characterized by an increase in the amount and duration
of bleeding (approximately 400-600 ml of bleeding per
day) as well as occasional intermenstrual bleeding, with
abundant clots, despite multiple pharmacological treat-
ments with NSAIDs, antifibrinolytics and combined oral
contraceptives for 1 year; in addition to placement of a
levonorgestrel-releasing intrauterine device in January
2021, expelled 1 month later without symptom control.
The patient was hospitalized in May 2021 for anemic
syndrome due to uterine myomatosis of small and medi-
um-sized FIGO 2-4 elements. For this reason, total lap-
aroscopic hysterectomy is performed.

Extensive adherensiolysis was performed with metic-
ulous hemostasis, releasing them, revealing a uterus
measuring 12 x 8 x 5 cm, with irregular edges due to
multiple fibroids, both ovaries measuring 2 x 2 cm, and

Figure 1. Abdominal magnetic resonance imaging with
evidence of two kidney grafts in the pelvic location.

Figure 2. Left kidney graft in relation to the uterus and
left annex.

salpinges without macroscopic alterations (Fig. 2).
Hysterectomy with bilateral salpingectomy was per-
formed without complications, the specimen was
extracted vaginally, total closure of the dome was per-
formed (Fig. 3), and subsequently, cystoscopy was
performed showing urine ejection through both ure-
ters, with which we terminated the procedure with a
total bleeding of 150 ml. During the procedure, the
transplant service verifies the integrity of the kidney
grafts as well as the ureteral tract, without identifying
any alterations.

Subsequently, during surveillance in the recovery
area, the patient presented a decrease in the urinary
index, so it was decided to admit her to the intensive
care unit, where she remained under surveillance for
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Figure 3. Closed vaginal dome with preservation of
adnexa.

24 h with discharge due to improvement in condition
after replacement of fluids and volume expanders.
She was discharged with total laparoscopic hysterec-
tomy and bilateral salpingectomy secondary to uter-
ine myomatosis and adherensiolysis chronic kidney
disease KDIGO I, kidney transplant secondary to
renal hypoplasia (1996) and renal implant dysfunc-
tion (2011), systemic arterial hypertension under
treatment, Type 2 diabetes mellitus in treatment and
post-transfusion Hepatitis C infection (2013) without
treatment.

The patient presented an adequate evolution and
gynecological examination without alterations. The his-
topathology report indicates predominantly intramural
and submucosal myoma measuring 8x8 cm.

Conclusions

Only one case has been reported of a patient with
the same characteristics with a satisfactory evolution
and discharge after the surgical event, so the report of
this case is very important to, in this way, share our
experience and work for the management of patients
with these types of comorbidities®.
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Abstract

Otomycosis is an infection in the external ear canal, which involves the inner ear. The genus Aspergillus is the most frequent
causal agent, can present with otorrhea, otalgia, pruritus, and tinnitus and is more frequent in patients with predisposing
factors such as immunocompromise or living in humid and/or warm climates. We present the case of a 61-year-old woman,
a merchant, who was considered immune-competent on entry and had a history of storing brick and cement fragments in
her home, in those who have been found to have fungal-induced otic and mastoid infection with adequate clinical response

to treatment.

Keywords: Otomicosis. Aspergillosis. Aspergillus. Otitis. Voriconazole. Mycosis.

Introduction

Otomycosis is an infection in the external ear canal
and the inner ear. It can occur de novo in a patient
with predisposing factors or appear as a complication
of the use of broad-spectrum antibiotics. This is caused
by different types of fungi, mainly Candida and Asper-
gillus, highlighting the species Aspergillus niger (the
most common in this condition), Aspergillus alliaceus,
Aspergillus candidus, Aspergillus flavus, Aspergillus
fumigatus, Aspergillus terreus, and Aspergillus versi-
color'. A rare and potentially fatal complication is
otomastoiditis?.

This disease can present clinically with otorrhea,
otalgia, pruritus, and tinnitus and is more common in
patients with predisposing factors such as immunocom-
promise, living in tropical or subtropical climates, insulin
resistance and a history of storing brick and cement
fragments in the home; important data to support the
suspicion of the final diagnosis®.
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Case report

A 61-year-old woman, resident of Mexico City, pre-
sented with left otalgia of 7 days of evolution, of in-
sidious onset, associated with fetid seropurulent otor-
rhea and progressive hearing loss. Her personal
history included prediabetes, systemic arterial hyper-
tension, previous hospitalization for hypokalemic pa-
ralysis, storage of brick, and cement fragments in her
home. On physical examination, bone fragments
were observed in the left external auditory canal,
foul-smelling purulent discharge, and loss of integrity
of the tympanic membrane. Plain and contrast-en-
hanced computed tomography of the skull showed
left mastoid destruction, with no evidence of neuroin-
fection (Fig. 1).

A left mastoidectomy with tissue debridement was
performed. The histopathological study reported
fungal structures compatible with Aspergillus spp.
(Fig. 2), later identified as Aspergillus terreus by
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Figure 1. Cranial CT in contrast-enhanced phase, axial
section: loss of pneumatization of the left mastoid cells
associated with bone destruction is observed.
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Figure 2. Periodic acid-Schiff stain in mastoid bone
biopsy sample: hyaline, septate, thin-walled hyphae are
observed, with dichotomous branches at 45 degrees.

genetic sequencing. Treatment with oral voriconazole
was started for 6 weeks, with adequate clinical and
imaging response, without subsequent neurologi-
cal alterations, and with complete resolution of the
condition.

Discussion

A case was presented with the diagnosis of Asper-
gillus otomastoiditis confirmed by histopathological
report and genetic sequencing. This was treated satis-
factorily with a medical and surgical approach, with
favorable evolution. The diagnosis requires a high level
of suspicion according to risk factors and epidemiolog-
ical context since the prognosis worsens exponentially
when these are delayed and the initial clinical course

can be insidious. In the case presented here, timely
detection prevented additional complications.

The diagnosis can be made by identifying hyphae
in a debridement sample of the lesions. During the
approach, soft-tissue involvement, bone destruction,
or intracranial extension must be evaluated. Skull
tomography with simple and contrasted phases is the
best study to evaluate bone tissue and data of pos-
sible infection in the central nervous system; among
the findings, bone erosion, decreased density of the
skull base, abscesses, and mastoid involvement
should be looked for. To assess whether there is in-
tracranial extension, magnetic resonance imaging is
more appropriate. The definitive laboratory diagnosis
is by mycological culture, direct microscopy, or histo-
pathology with samples taken directly from the exter-
nal auditory canal and secretions. In the case pre-
sented, the diagnosis could be established by
histopathological study of a sample taken directly
from the mastoid bone34.

One of the most feared, but rarest complications of
otomycosis is otomastoiditis, described in a small se-
ries of cases®, where the prolonged use of antibiotics
and topical steroids is common. Fungal disease of the
temporal bone has been classified into three types:
type 1 or non-invasive, Type 2 or with bone invasion
(especially in immunocompetent patients), and Type 3
or fulminant angio-invasive (more common in immuno-
suppressed patients)®; The case presented here corre-
sponds to Type 2.

There is no consensus on the most effective agent
for the treatment of otomycosis; there are a few pub-
lications on its treatment with topical antifungals. It
is important to note that some of these studies do
not report clinical or mycological details cure rates,
or routes of administration. However, everyone
agrees on the importance of local mechanical de-
bridement of visible fungal elements and the use of
topical or systemic antifungals. Systemic antifungals
are reserved for fungal cases of mastoiditis or cere-
bral extension’.

For extrapulmonary forms of aspergillosis, the first
treatment option is triazoles, among which the pre-
ferred is voriconazole, or alternatively, posaconazole
or isavuconazole. If it is not available, or if the patient
is intolerant or refractory to such treatments, Ampho-
tericin B is considered the next therapeutic option8.
New antifungals are in development, such as fos-
manogepix, ibrexafungerp, olorofim, and rezafungin,
which could be good therapeutic options in the near
future®.
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Abstract

Supraclavicular brachial plexus nerve block is ideal for surgical procedures of the upper limb. Ultrasound guidance contin-
ues to grow in popularity as a method of nerve localization, significantly improves the quality of nerve block with a lesser
number of complications, it has the advantage of allowing real-time visualization of the plexus, pleura, and vessels along with
the needle and local anesthetic spread, although complications cannot be eliminated completely. Ipsilateral recurrent laryngeal
nerve (RLN) palsy is a rare complication associated with supraclavicular approach. The incidence of the RLN block occurring
with supraclavicular approach is 1.3% of patients, but incidence of block with ultrasound-guided supraclavicular block is not
known. There are two cases reported in the world literature, in Mexico there is no evidence in this regard. We discuss the
first case report in Mexico and the third in the world of this rare complication which occurred while performing a left supra-
clavicular perivascular block performed under ultrasound guidance.

Keywords: Left recurrent laryngeal nerve palsy. Left supraclavicular brachial plexus block. Ultrasound guidance.

Introduction However, experience and acquaintance with the anat-

. . i . omy is highly required. RLN block and hoarseness of
Described as the “spinal of the arm," a supraclavicular voice is a rare complication of this block and has been

brachial plexus nerve block (SCB) is performed at the  ronorteq in case of right-sided block?. There are two
level of plexus trunl.<s formed by C5-T1 nerve r°°tf°" cases reported in the world literature, the first case of
where almost the entire sensory, motor, and sympathetic o RLN palsy using USG for SCB plexus nerve block
innervations of the upper extremity are carried in just a5 reported by Naaz et al.4, and the second by Lakhe
three nerve structures confined to a very small surface gt 515, We discuss the first case report in Mexico and
area, it is ideal for upper limb surgical procedures’. Intra-  the third in the world of this rare complication which
vascular injection, pneumothorax, hemidiaphragmatic  occurred while performing a left supraclavicular perivas-
paresis, cervical sympathetic block, and nerve injury are  cular block performed under USG guidance.

the common complications with this approach. Recurrent

laryngeal nerve (RLN) palsy is a rare complication asso-
ciated with this approach (1.3% incidence)?. Ultrasound
(USG) guidance helps in performing nerve blocks with A 49-year-old male patient with American Society of
accuracy and has reduced the rates of complications. Anesthesiologists (ASA) Grade Ill had to undergo corrective

Clinical case

*Correspondence: Date of reception: 30-08-2022 Available online: 22-02-2024
Elia A. Lira-Alvarez Date of acceptance: 27-04-2023 Rev Med Hosp Gen Mex. 2024;87(1):28-32
E-mail: liraelia1l @ gmail.com DOI: 10.24875/HGMX.22000055 www.hospitalgeneral.mx

0185-1063/© 2023 Sociedad Médica del Hospital General de Mexico. Published by Permanyer. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:liraelia1%40gmail.com?subject=
http://dx.doi.org/10.24875/HGMX.22000055
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.24875/HGMX.22000055&domain=pdf

E.A. Lira-Alvarez et al. Left recurrent laryngeal nerve palsy

surgery for a left radioulnar fracture (open reduction with
internal fixation). Pre-operative investigations were found
within normal limit. We planned to conduct the case under
SCB plexus block supplemented with sedation. After
explaining the procedure and taking consent he was
taken inside the operation room. The standard ASA
monitors were attached and baseline parameters were
recorded. Taking all aseptic precautions, supraclavicular
block was performed under USG guidance using
high-frequency convex transducer just above the clavi-
cle at approximately its midpoint. By in-plane technique,
a 50-mm, 22-G needle was passed posterolateral to the
brachial plexus in a lateral-to-medial direction. Being con-
vinced with the location of needle, 20 mL of 0.75% ropi-
vacaine plain and 10 mL of 1% lidocaine with epinephrine
were instilled after repeated negative aspiration. The block
was effective and the patient’s left upper limb was anes-
thetized. Within 5 min, he also complained of difficulty in
speech and there was hoarseness in his voice which was
not there before. In next 15 min, hoarseness and cough
became more severe. The patient became very anxious
because of this. He had no other problems like breath-
lessness or drop in oxygen saturation. His hemodynamic
parameters were unaltered and there were no electrocar-
diogram changes. As the patient became very anxious,
we decided to sedate and ventilate him. A gentle laryn-
goscopy was done under sedation (propofol 50 milligrams,
fentanyl 100 micrograms), as RLN involvement was
suspected. On laryngoscopy, the left vocal cord was found
immobile and abducted. Oxygen supplementation was
continued (facial mask) and maintenance with sevoflu-
rane. Surgery was started. The symptoms did not worsen,
and vitals remained stable. Vigilant monitoring was con-
tinued. After the surgery, the patient was assessed and
definitive finding of hoarseness of voice was confirmed
with no difficulty in breathing. The patient was shifted to
post-anesthesia care unit for observation. Oxygen sup-
plementation was continued. The patient was observed
for next 2 h before shifting to the flour. Her voice recovered
completely after approximately 48 h.

Discussion

The SCB also referred to as “spinal of the arm” is
popular for surgeries of the upper limb. USG has gained
popularity in regional anesthesia as it is safe, reliable,
and precise®. The sensitivity of ultrasound to guide
administration of local anesthetic (LA) is ranged from
85% to 92%, and the specificity around 90% to 95%. In
developing countries like Mexico, due to the unavailability
of resource, we continue to rely on the blind surface

Left common

: carotid art
carotid artery d

Right recurrent
laryngeal nerve

Left recurrent
laryngeal nerve

Figure 1. Anatomical relationship of recurrent laryngeal
nerve right and left. Downloaded from nejm.org.

landmark technique. The most feared complication of
this technique is pneumothorax with a prevalence of
0.5-6%8. With an ultrasound-guided supraclavicular
approach, the risk of pneumothorax is significantly
reduced. However, nerve injury and vascular puncture
are possible with all approaches. It is true that the risk
of pneumothorax has decreased dramatically, but it has
not been eliminated. When a supraclavicular block is
performed, a phrenic nerve block can occur at a rate of
up to 60% depending on the technique and the volume
of LA used. The supraclavicular approach is contraindi-
cated in patients at risk of contralateral phrenic nerve
damage or with severe lung disease. In the supracla-
vicular approach, the needle must always be well-visu-
alized because the injection site is close to the pleura.
This technique requires strong ultrasound experience®.
The incidence of complications related to peripheral
nerve blocks is reported to be low, approximately 3%
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Figure 2. Ultrasound image captured during the administration of the supraclavicular block using a medial approach
on the anatomic specimen. A: position of the needle at the injection site. B: ultrasound image during the 10 ml
injection. C: ultrasound image after completing the 20 ml injection.

ScA: subclavian artery; UT: upper trunk; MT: middle trunk; LT: lower trunk. The arrow points toward the position of
the neurostimulation needle. The gray shade shows the distribution of the volume injected at the injection site evaluated

with ultrasound. From Herrera AE. et al 201710,

within 4-6 weeks after surgery, approximately 2-4/10,000
within 1 year. In addition, recent reports suggest that
most neurological complications detected postopera-
tively may be related to surgery, rather than regional
anesthesia, and that many regional anesthesia-related
neurological injuries tend to be reversible. However, our
patient had permanent neurologic injury associated with a
SCB plexus block, suggesting that developments in periph-
eral nerve blocks such as ultrasound and improvements

have not completely eliminated the possibility of serious
complications™. Safety is closely related to a range of
professional competencies, including operator knowl-
edge, attitudes, and skill. A key skill includes keeping the
needle in the plane of the ultrasound beam and identify-
ing important structures such as the first rib, pleura, and
blood vessels™.

Although rare, RLN palsy has been documented in
1.3% of cases of classical SCB™. It has mostly been
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reported in the right-sided block which is well explained
by its relationship with the right subclavian artery (SCA).
The right and left RLNs follow different courses™
(Fig. 1). The right RLN encircles the right SCA and is
in its close proximity. Hence, there are chances of its
involvement in rare cases when a large amount of LA
is deposited near the artery where the RLN is located.
Hence, when the drug is deposited near SCA, there
remains the possibility of involvement of RLN due to
close proximity of the neurovascular structure, and
more so when a large volume of the drug has been
deposited'’®. However, the left RLN is much medial in
relation to the left SCA running closer to trachea and
esophagus. It is the left vagus nerve which runs near
the SCA. The mechanism by which the nerve block
occurred in our case was the exclusive block of the
fibers of RLN present in the vagus nerve or unilateral
vagus nerve as the drug deposited moved medial to
the SCA and since the RLN is located farther. Visual-
ization of the tip of the needle throughout the procedure
is of utmost importance as this prevents the puncture
of unwanted structures preventing complications and
increases the chances of success of the procedure by
deposition of LA at exact location'®'® (Fig. 2). The fas-
cial sheath surrounding the brachial plexus is a deter-
minant for the spread of LA. The sheath is a derivative
of the deep cervical fascia and terminates by merging
with the medial intermuscular septum of the arm. The
LA injected spreads up and down the nerves in a lon-
gitudinal manner and circumferential spread are limited
by the fascial sheath. When the large volume of LA is
injected, there is a possibility of proximal spread of
excessive drug involving RLN and attributing the
hoarseness of voice'. As it happened with our patient
the volume of the drug used might have been an addi-
tional contributing factor for the excessive spread.
There is a remote possibility of aberrant left RLN (inci-
dent 0.04%) when it is known as non-recurrent inferior
laryngeal nerve, it runs closer to the SCA and is always
associated with aberrant vessels such as arteria luso-
ria, right aortic arch, and situs inversus®. Cases have
been reported of respiratory obstruction as a result of
unilateral SCB plexus block. In our case, it was self-lim-
ited; it only caused a feeling of discomfort in the
patient. For similar reason, interscalene brachial plexus
block should be avoided?':?2. Various techniques have
been described to limit the spread of injected LA into
the brachial plexus?®. These include the use of tourni-
quet position of the arm, use of massage of the area
for around 5-10 min, multiple injection techniques, dig-
ital pressure proven by Gupta et al.8, and elevated the

head end of the bed by 30°. Based on the radiological
evidence, digital pressure has been touted as an effec-
tive method to halt progression of LA into areas of the
brachial or cervical plexus during brachial plexus
block?4.

The mechanism by which the nerve block occurred
in our case was the exclusive block of the fibers of
RLN present in the vagus nerve or unilateral vagus
nerve as the drug deposited moved medial to the SCA
and since the RLN is located farther. This case can
be explained as a case of block of medial fibers of
vagus nerve, that is, fibers of left RLN present in
vagus nerve or unilateral vagus nerve block. In our
patient, digital pressure was not applied after SCB as
we were using USG-guided technique. We propose
that digital pressure would have prevented the exces-
sive spread proximally which would have prevented
the involvement of RLN.

Conclusion

The left RLN palsy is a unique complication of the
supraclavicular block. It is temporary and self-limiting
most of the time but it is distressing for the patient for
being unable to phonate. When performing nerve blocks,
care should be taken to inject lesser dose of LA because
these days nerve blocks are performed using ultrasound
and the location where the drug is deposited is more
accurate. The tip of the needle should be visualized
right from introduction till the whole of the drug is
injected so that drugs may not be deposited elsewhere
and chances of complications are minimized. Specific
training strategies are recommended, including tech-
niques to optimize needle visualization. The digital pres-
sure, the elevation of the head end of the bed 30°, using
a lower volume of drugs and use of USG might mitigate
the complication. The basic rules of safe practice remain
very important, training, anatomical knowledge, and
meticulous technique, including slow injection of LA with
regular syringe aspiration and maintenance of verbal
contact with the patient.

Further studies are required to determine the inci-
dence of the discomforting and extremely rare compli-
cation, this being the third case reported in the world
literature and the first in Mexico.
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Acute complicated diverticulitis treated by laparoscopy:
case report and literature review
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Abstract

The term diverticular disease or diverticulosis is used to describe the presence of diverticula that do not exhibit inflammation
or any other complications. Diverticular disease is a growing problem in developing countries mainly by changes in diet
becoming more like industrialized countries. The management of diverticulitis has evolved in recent years toward more
conservative strategies or minimally invasive techniques. This review focuses in minimally invasive management of perforated
diverticulitis and purulent peritonitis. In appropriately selected and classified patients, this alternative reduces morbidity and
mortality of laparotomy and allows management of complications.

Keywords: Laparoscopy. Diverticulitis. Peritonitis.

Introduction diverticulitis are over 50 years of age and only 2-5% is
under 40. The most common location is the sigmoid

Colonic diverticula are the most common structural colon in up to 90% of cases?.

abnormality of the intestine'. lts prevalence has in-
creased in relation to the greater longevity of the pop-
ulation and its detection. The spectrum of presentation
is very varied, and treatment has evolved to more con-
servative strategies'.

The presence of diverticula is directly related to age,
with a prevalence of 5% in those under 40 years of age
and increasing to 60% in those over 80 years of age.
The risk of developing acute diverticulitis is 10 to 25%
and one in five will present some type of complication
such as abscess or obstruction. Less than 1%,
only 1-2% of acute diverticulitis present as a free intes-
tinal perforation. About 80% of patients with acute
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Diverticula are small sacculations of mucosa that
protrude through the muscular layer of the colon (pseu-
dodiverticula), they occur due to genetic predisposition
as well as environmental factors, mainly diets low in
dietary fiber and chronic constipation, which conse-
quently lead to increased intestinal pressure, mainly in
the sigmoid colon, a phenomenon known as compart-
mentalization, which leads to the formation of pseu-
do-diverticula found more frequently in areas of weak-
ness of the intestinal wall caused by the entry of
circulation to the mucosa®.

The pathophysiology of diverticulitis is not yet fully
understood, but it is postulated that the neck is the site
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of obstruction of the diverticulum by fecal matter, which
induces ischemia of the mucosa and bacterial over-
growth, initiating an inflammatory process that can oc-
cur from microperforations that they produce a local-
ized inflammatory process (phlegmon) until free fecal
perforation into the cavity with the subsequent inflam-
matory response and sepsis'.

Diverticular disease has a wide spectrum of clinical
presentation from asymptomatic until one of its compli-
cations occurs; inflammation, bleeding, abscess, per-
foration, or obstruction. The classic presentation of di-
verticulitis is the triad of left lower quadrant pain
associated with fever and leukocytosis. These findings
occur together in a portion of patients diagnosed with
computed tomography (CT)-confirmed acute diverticu-
litis depending on the setting, ranging from 47% in
outpatients to 93% of those seen in the emergency
department. Diverticular bleeding can occur in 30-50%
of patients without involving inflammation of the diver-
ticula. On examination, the rebound in ClI with guard
is the most guiding sign toward the diagnosis, being
able to find masses in relation to the presence of ab-
scesses or frank data of peritoneal irritation in case of
perforation. If the patient presents data of systemic
inflammatory response such as associated hypoten-
sion, tachycardia, dehydration or oliguria, an abdominal
sepsis process originating from the acute diverticular
process complicated with abscess, fistula or free per-
foration is evident®.

The spectrum of differential diagnoses includes gy-
necological conditions, urinary tract diseases, colon
carcinoma, Chron, ischemic colitis, and acute appen-
dicitis in cases in which the sigmoid is very redundant,
among the most common?,

The study of choice is computed axial tomography,
which has come to replace contrast radiographic stud-
ies with a sensitivity of 95% and specificity of 100%.
The presence of diverticula associated with fat stratifi-
cation as well as thickening of the colon wall are the
most frequently found findings in 70-100% of cases*. It
also allows establishing the extension of the inflamma-
tory process as well as identifying possible complica-
tions as well as ruling out other differential diagnoses.

The classification of diverticular disease encompass-
es a spectrum of presentations from pericolic inflam-
mation to perforation and fecal peritonitis?. Depending
on clinical parameters such as laboratory and imaging,
it is classified as complicated and uncomplicated. The
most used classification for prognosis and treatment is
the Hinchey classification, which classifies it into four
stages* (Table 1).

Table 1. Hinchey classification
1la  Pericolonic phlegmon and inflammation, no fluid collection
1b Pericolonic abscess <4 cm
2 Pelvic or inter-loop abscess or abscess > 4 cm
3 Purulent peritonitis

4 Feculent peritonitis

As with other classifications, there are modifications
in which some of the stages are subdivided; lla, and
Ilb depending on the size of the abscess. Mortality for
stages HI and Hll is less than 5%, increasing from 13%
in HIll to 43% in HIV. It is worth mentioning that this
classification does not take into account comorbidities
or pre-existing factors in patients*.

Case presentation

This is a 57-year-old male patient with no pathological
history relevant to the case, who began his condition 8 h
before going to the hospital with pain in the left iliac fossa
as well as little tolerance to oral administration. On arrival,
laboratories and CT scans are obtained, reporting
Hinchey IIA diverticulitis, for which he is treated with con-
servative management based on antibiotics, to which the
patient shows unfavorable evolution. In a second tomog-
raphy study, the diagnosis of intestinal obstruction sec-
ondary to an acute diverticular inflammatory process was
made (Fig. 1). The obstructive process did not progress
favorably for 24 h, so it was decided to operate on the
patient. In this case, a laparoscopic approach is chosen.

Pneumoperitoneum was established with a direct vi-
sion trocar. On entering the peritoneal cavity, multiple
adhesions of the omentum to the peritoneal and viscer-
al surface were found, which were released with blunt
dissection using a grasper. At the moment of separat-
ing the greater omentum from the intestine, multiple
interloop abscesses were found, which opened with the
traction of the omentum, some of them already open to
the cavity (Fig. 2). Blunt dissection of the omentum was
continued with suction irrigation which allowed drain-
age and lavage of the numerous small abscesses be-
tween the loops of small intestine. The round ligament
was divided to allow superior mobilization of the greater
omentum out of the work area. As the separation of the
omentum continued, more abscesses were found and
drained with blunt dissection and suction irrigation.
The dissection of the loops of the small intestine was
carefully performed at the same time.
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Figure 1. Axial cut of abdominal tomography with oral
contrast at the level of the pelvis. Multiple saccular
defects are observed at the level of sigmoid colon
associated with mural thickening and edema of adjacent
mesenteric fat. Findings consistent with diverticulitis.

o

Figure 2. Multiple abscesses some of them already open
to the peritoneal cavity.

With the separation of the omentum and the drainage
of the abscesses, an area was identified in which the
loops of the small intestine were adhered to the inflam-
matory plastron caused by the acute diverticular pro-
cess adjacent to the thickened walls of the sigmoid
colon, which conditioned the obstruction of the ileum
with distension of the loops before this transition zone
and subsequently without content (Fig. 3).

The release of the small intestine was performed us-
ing blunt dissection and hydrodissection in the same
way until the release of the ileum loops, which were
carefully examined, as well as the sigmoid, without find-
ing leaks or perforations. Intraoperative colonoscopy

was also performed. The colonoscope was advanced
to the site of acute inflammation where the only finding
was a decrease in the lumen without being significant
and without evidence of perforation. An exhaustive la-
vage of the peritoneal cavity was performed with 4 L of
physiological solution with a 0.5% dilution of iodine be-
fore the placement of 2 suction drains.

In this case, the selection of the patient was made
according to the CT findings, which initially classified it
as acute Hinchey Il diverticulitis. At the time of surgery,
generalized purulent peritonitis was evidenced, which
did not correlate with what was reported by the radiol-
ogy department.

The patient’s clinical conditions were initially those of
a patient with sepsis of abdominal origin with criteria
for systemic inflammatory response but who responded
adequately to initial resuscitation as well as to antibiotic
management. The unfavorable evolution was due to the
intestinal obstructive process secondary to the diver-
ticular inflammatory process.

In the particular case of this patient, the minimally
invasive management allowed the release of adhesions,
drainage of the abscesses caused by the diverticular
inflammatory process, and mobilization of the small in-
testine, which was folded by the inflammatory process.

Access to the abdominal cavity in a patient with di-
lated loops of the small intestine is a relative contrain-
dication for laparoscopy given the reduced visual and
working field. With an adequate technique of entering
the cavity, in this case, under direct vision it is possible
to access, keeping aside the risk of perforation, to any
of the loops of the small intestine that are dilated, so
far there is no evidence on what the modality is. to
establish the pneumoperitoneum in this class of pa-
tients, however, the particular observation is that the
Veress needle is the least reliable alternative, on the
other hand, open access (Hasson) or with a trocar with
direct vision are the safest methods to access to the
peritoneal cavity with the least number of complica-
tions, of which the most important would be to perforate
a pressurized intestine due to an obstructive process.

Discussion

Perforated diverticulitis with leakage of pus or feces
into the peritoneal cavity is considered a complicated
diverticulitis that corresponds to Stages Ill or IV accord-
ing to Hinchey’s classification*. Historically, surgical
procedures begin in 1907 by Mayo who described the
three-stage surgery. Later, with the introduction of
perioperative antibiotics, the Hartman procedure or
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Figure 3. Obstruction of the ileum with distension of the
loops before the transition zone.

two-stage surgery became the standard of care initially
described by Henri Hartman as a surgical treatment for
colon cancer). This showed lower mortality as well as
morbidity, mainly with a significant decrease in the
number of fistulas generated in three-stage procedures
in which the affected colon segment was not
resected 1. The Hartman procedure is a two-stage
surgery in which the affected segment is resected
during the acute inflammatory process, lavage, end
colostomy and closed distal loop for subsequent recon-
nection in the next 6 months.

Primary resection and anastomosis are another of
options available for the surgical management of per-
forated diverticulitis, with a mortality very similar to PH
(14% vs. 14.4%), in addition to the fact that in properly
selected patients an anastomotic leak rate of 6% is
achieved. One of the most important aspects to con-
sider is the rate of stoma reversal, since up to 60% of
patients with terminal colostomy by Hartman proce-
dure; remain with colostomy without reversal of it;
against 85% stoma reversal in case of ileostomy by
resection and primary anastomosis?.

In recent years, minimally invasive techniques have
been postulated with the advent of laparoscopy; includ-
ing laparoscopic lavage and drainage (LLD) strictly in
patients with diverticulitis complicated by purulent peri-
tonitis (Hinchey Ill). The approximately 3% mortality
compared to 14% for the Harman procedure placed the
LLD as a promising option for the management of per-
forated diverticulitis®.

The correct classification of patients according to the
Hinchey stage is vital for the selection of the procedure

to be performed. In the case of laparoscopic lavage, it
is the procedure of choice for infection control caused
by purulent diverticulitis. In the scenario in which a free
fecal perforation is identified, a different technique
should be selected, either HP or resection with primary
anastomosis with or without a protective ileostomy, since
LLD is not a means of controlling the source of infection
in patients in the case of leakage of fecal matter from
the colon. Reports of series with primary closure of the
perforation with washing are scarce and with inconclu-
sive results; Therefore, there is currently not enough
evidence in favor or finding of this technique®”.

According to the pathophysiology of purulent divertic-
ulitis, it is caused by the rupture of an abscess, whereas
peritonitis is caused by the outflow of pus into the peri-
toneal cavity. Based on this, it is postulated that laparo-
scopic lavage is effective in controlling the source of in-
fection, as well as continuous drainage of the cavity®”.

In this way, the LLD with the inherent advantages of
minimally invasive surgery is an alternative to reduce the
number of emergency laparotomies, resections, and sto-
mas, reducing the morbidity associated with the urgent
management of Hinchey Ill diverticulitis, with a reduction
in surgical times and a shorter stay in the hospital’.

The present case was initially diagnosed as uncom-
plicated diverticulitis, for which management guidelines
with bowel rest, broad-spectrum antibiotics and hydra-
tion were initiated. The evolution of the patient was not
favorable, subsequently presenting symptoms of intes-
tinal obstruction, so after 72 h of conservative manage-
ment, surgical management was decided.

At the time of defining what the approach would be,
it was decided to perform a diagnostic laparoscopy and,
if necessary, proceeds to open surgery. Given the al-
ready suspected conditions of the patient, it was possi-
ble to start the laparoscopic procedure in which the
stage of Hinchey 3 diverticulitis could be defined due to
the presence of multiple abscesses that conditioned a
purulent diverticulitis but without evidence of direct leak-
age of intestinal material. Due to the inflammatory pro-
cess, loops of the adjacent small intestine were folded
in the inflammatory plastron, which conditioned a tran-
sition zone or obstruction to the passage of intestinal
material. Through laparoscopic surgery, the correct dis-
section of the adhesional process was achieved, as well
as the washing and drainage of the abdominal cavity.
The patient evolves satisfactorily, never presents data
of systemic inflammation, tolerates the oral route satis-
factorily, and presents bowel movements of satisfactory
consistency. The patient is discharged home on the third
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postoperative day. In the outpatient follow-up, | did not
present complications.

Conclusions

Management will depend on the degree of severity of
the diverticulitis picture. In general, uncomplicated di-
verticulitis included in Grades | and Il responds ade-
quately to medical management based on bowel rest or
a low-residue liquid diet, depending on tolerance to the
oral route and the general conditions of the patient.
Broad-spectrum antibiotics should be started with cov-
erage for anaerobes and gram negatives. Patients in
good general condition and without data of systemic
inflammatory response can be managed as outpatients
in selected cases. Patients who present severity data;
oral intolerance, poor general condition, severe pain, or
SIRS; requiring therapeutic interventions (e.g., percuta-
neous drainage) should be hospitalized.

On the other hand, complicated diverticulitis, usually
Hinchey Stages Il with large abscesses, lll and IV, must
be hospitalized, start management with bowel rest;
broad-spectrum antibiotics, analgesia, and resuscita-
tion in case of SIRS data or management of sepsis and
septic shock depending on the severity of the
presentation.

In cases of uncomplicated diverticular disease, man-
agement will be based on broad-spectrum antibiotics,
bowel rest, analgesia, and general measures, without
requiring therapeutic or surgical intervention in most
cases. Patients with uncomplicated diverticulitis will
have a favorable evolution with this management, even
in some series the use of antibiotics in mild cases of
diverticulitis is questioned®®.

In stage Il with large abscesses (> 4 cm), the most
effective and least invasive intervention is image-guid-
ed drainage by CT or sonography.

Stages Il and IV cover cases of diverticulitis compli-
cated with purulent or fecal peritonitis, for which they
must necessarily be hospitalized patients who will re-
quire urgent surgical intervention in addition to man-
agement of sepsis, severe sepsis, and septic shock
depending on the degree of severity and the evolution
of the patient.

As the incidence of diverticulitis increases in our
environment, our knowledge regarding its treatment
advances. A case is shown in which with the appro-
priate conditions a minimally invasive approach shows
satisfactory results. More research should be done
regarding this type of approach and its results in
diverticulitis.
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