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Abstract
Purpose of Review Evaluate the current options in the management of colorectal cancer (CRC) in developing countries. We
emphasize the experience in Central America, highlighting the disparities that persist in these countries as compared with
developed countries; these are pronounced in many aspects of the health-care system, including lack of health investment,
education, and cancer research in the setting of a global increase in malignant diseases.
Recent Findings Our analysis demonstrates a multifactorial problem with the absence of government initiatives. There is also
lack of interest in the medical community in providing screening for potential curable diseases. Currently, colonoscopy is a
screening test widely underutilized in industrialized countries. In developing countries, this is much more pronounced.
Summary Central American countries suffer also from lack of current available data to provide an accurate assessment of the
status of colorectal cancer. The current report demonstrates the most available evidence in the screening, diagnosis, and treatment
of colorectal cancer, with a focus at a county hospital in Guatemala.
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Introduction

Colon cancer is a common cancer diagnosis and a major cause
of cancer mortality, representing 9.2% of cancer deaths, with
an estimated 18.1 million new cases in 2018 worldwide [1].
The mortality in 2014 was 4.3 per 100,000 patients in individ-
uals from 20 to 54 years and is expected to increase by 1.0%
per year. Given this pattern, there should be more efficient

screening strategies for early detection, with the ability to pro-
vide more accurate treatment strategies [2, 3]. However, even
in developed countries, screening strategies for colorectal can-
cer are widely underutilized [4–6].

The incidence and mortality for colon cancer, as with other
malignancies, vary across countries and is partially dependent
on the human developing index (HDI). In low- and middle-
income countries, there is not an established pattern of
reporting cancer cases to cancer registries. There is clear
underreporting of malignancies in developing countries which
is further compounded by the lack of preventative strategies
and screening programs [1, 3, 7].

The American Cancer Society regularly provides updates
on epidemiological indicators to create strategies to prevent
colorectal cancer (CRC); these indicators apply well to devel-
oped countries. However, in developing countries especially
in Central America, the applicability of strategies developed
by the American Cancer Society becomes null when statistical
records and databases are lacking [2, 3, 8, 9••]. Currently,
providers in Central American countries are left with empiri-
cal evidence and experience to provide the best evidence-
based care available at sites where resources are limited. The
following manuscript will draw inferences from a major
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referral hospital in one of the largest departments in
Guatemala (El Peten). However, it should be noted that care
may vary widely from hospital to hospital even within the
same country. We will describe the current diagnostic and
therapeutic modalities and explore possible strategies for
improvement.

Although Central America lags behind the Western world,
it is making improvement in the treatment of communicable
diseases [10]. The gap between communicable diseases and
non-communicable related illness is growing, however, not in
parallel to developed countries [10]. Population growth,
changes in the demographic structure, diet, and lifestyle fac-
tors are important parameters in the increasing incidence of
cancer, which likely account for the widening gap between
communicable and non-communicable diseases in Central
America [3, 11–14].

In 2014, the poverty level of the USA was 13.2%; in
Guatemala, it was almost 60%. This level of poverty affects
every aspect of life in Guatemala, with a particular impact on
health care [15, 16]. Private insurance is available but is uncom-
mon in Guatemala. Outside of the capital city (Guatemala City),
this is even more pronounced. As a result of the lack of insur-
ance, the vast majority of the Guatemalan population relies
heavily on government-subsidized public hospitals [17–18].

Similar to the rest of Central America, public health care is
free. According to the Constitution of Guatemala, every citi-
zen has the universal right to health care, but limited resources
prevent this right to be implemented effectively [19].

El Peten is the largest department of Guatemala. This de-
partment has a growing population, which increased by 32%
in 9 years with the most current census (2013) documenting a
population of 687,192 [16]. There are currently four major
hospitals in Peten, but the Hospital Nacional de San Benito
(HSB) is the largest and major referral center for the entire
department. HSB is located six miles from the capital city of
Flores in San Benito and it is 294 miles by road from
Guatemala City [16].

There are three operating rooms at the HNSB which are
utilized for general and subspecialty operations as well as
gynecological cases. Approximately 250 general surgery op-
erations are performed monthly. It is a major referral hospital
in the region and has new computed tomography imaging
capabilities, which is restricted for emergencies only as the
resources to operate the equipment 24 h a day are not avail-
able. As a result of assistance from a United States-based
charity organization, HSB has obtained limited laparoscopic
capabilities as of 2013. However, most operations are current-
ly performed via by open approach. The most common elec-
tive operations currently performed at HSB are open inguinal
hernia repairs and open cholecystectomies, with approximate-
ly 90 hernia repairs performed per year [15–17, 20, 21]. These
operations, while commonly performed using minimally in-
vasive techniques in the USA, are performed open at the HSB.

This review attempts to addresses the treatment algorithms
of the standard of care in developed countries when compared
with developing countries with specific focus on a county
hospital in Guatemala (HSB). While we explore the current
strategies and the lack of resources available, we also provide
strategies that might allow a way to bridge the multiple gaps in
the current system in Central America, which include (1) data
collection, (2) screening, (3) and treatment of colorectal
cancer.

Understanding Cancer Incidence
and Prevalence in Central America

Hospitals in developed countries rely on statistics submitted to
cancer registries, which are part of all private and public hos-
pitals. Cancer registries are limited in Guatemala. There are
two studies regarding colorectal cancer in two hospitals in
Guatemala, both are retrospective in nature. The first reported
18 patients from 2004 to 2009 in a public hospital, including
only patients who underwent a surgical procedure [9••]. The
other study reports the 5-year experience of one surgical team,
from 2013 to 2018 [22•]. This study reports 119 patients who
underwent laparoscopic colorectal surgery.

Data in Central America is limited even in large referral
county hospitals, especially in regions outside of capital cities.
It is impossible to understand the magnitude of the problem
without proper statistics, which are unfortunately lacking in
Central America and Guatemala.

Resource Limitations for the Diagnosis
and Treatment of Colon Cancer in Central
America

While statistics are lacking in Central America, there is no
reason to doubt that the incidence of colorectal cancer paral-
lels that of developed nations. Colorectal cancer is one of the
most frequently diagnosed malignancies worldwide. World
statistics indicate that in the last 5 years there has been an
increase of 32% cases of colorectal cancer, which has been
more pronounced in the elderly population (50%) [10, 23•,
24].

In Central America, there have been increased rates in
cancer-related deaths over the last decade in comparison with
high HDI countries. The increase in cancer-related deaths is
likely at least partially attributable to an increased incidence of
locally advanced and metastatic gastrointestinal and cervical
cancer [11, 12]. It is evident that the high incidence of mor-
bidity and mortality for colorectal cancer is the result of poor
screening and lack of early detection. This is due to a central
health-care system that is subsidized by the government.
Patients have poor access to care and there is a lack of
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multidisciplinary approaches for the management of colorec-
tal cancers [6]. Diagnostic and treatment modalities which are
easily available in developed countries are lacking in Central
America, including endoscopic and radiologic modalities, in
addition to chemotherapy and radiation treatments [11].

The national comprehensive cancer network (NCCN)
guidelines include recommended algorithms for the treatment
of abnormal colonoscopy findings [25]. In brief, pedunculated
or sessile polyps may be treated by colonoscopy alone if there
is no invasive cancer. However, invasive cancer, fragmented
specimen, assessable margins, or unfavorable pathology in a
polyp mandates colectomy or trans-anal excision depending
on the location and size of the polyp [18, 26, 27]. If a cancer is
diagnosed, staging is also indicated which includes chest and
abdominal computed tomography (CT), possibly with pelvic
magnetic resonance imaging (MRI) or endoscopic ultrasound
(EUS).

The major hospitals and some private hospitals in
Guatemala and Central America attempt to follow the
NCCN guidelines for the management of colon and rectal
cancer. However, an important aspect of managing an abnor-
mal colonoscopy in developing countries is the limited access
to health services and the insufficient equipment in the hospi-
tals. Most regional hospitals lack endoscopic equipment (co-
lonoscopy), and even in the private sector there is no accessi-
ble endoscopic ultrasound. National hospitals including the
Guatemalan Social Security Institutions (IGSS) and the
Cancer Institute (INCAN) do not have magnetic resonance
imaging (MRI) equipment. Further, most regional hospitals
in Guatemala lack a pathology department. Oncology special-
ists are not present in most county hospitals, with chemother-
apy and radiation being unavailable to the vast majority of
patients in Guatemala.

At HSB, computed tomography is available for emergen-
cies, and there are no MRI capabilities. There are no endo-
scopic capabilities such as colonoscopy or even sigmoidosco-
py. There are no surgical or medical oncologists. There is no
availability to chemotherapy. Thus, the recommended treat-
ment strategies as recommended by the NCCN guidelines
are not applicable to the vast majority of Guatemalans [2,
28]. Referrals to hospitals of Guatemala City in patients with
cancer are common, but patient compliance with recommen-
dations, follow-up, and outcomes is currently unclear.

Poor availability of resources is further compounded by the
low socioeconomic status and level of education of the popu-
lation of Central America compared with developed countries.
For instance, in a study at the HSB, we found that a major
factor associated in patients presenting with an incarcerated
hernia was that none of the patients with an emergent opera-
tion for a hernia had an education past secondary school [17].
More than half of the patients presenting for the management
of an emergent hernia did not have any form of formal edu-
cation [17].

Thus, applying NCCN guidelines in Central American
Countries is limited by:

1. Poor availability of resources
2. Lack of subspecialists in most county hospitals
3. Unavailability of chemoradiotherapeutic interventions
4. Low socioeconomic status of the patient population
5. Poor education of the patient population

Screening for Colon Cancer

The current colon cancer screening guidelines of multiple so-
cieties include invasive and non-invasive tests including stool-
based tests (guaiac-fecal occult blood test (gFOBT), fecal im-
munochemical test (FIT), fecal DNA testing (multitarget stool
DNA, MT-sDNA, Cologuard ®), and newly developed poly-
merase chain reaction on blood test (Epi procolon®). Other
options for cancer screening include radiologic tests (double
contrast barium enema, capsule endoscopy, and computed to-
mographic colonography (CTC)) or invasive tests such as
flexible sigmoidoscopy and colonoscopy (gold standard). In
developed countries, barium enema is no longer recommend-
ed (low sensitivity 48%) and the use of DNA stool testing is
still controversial [29, 30].

In Guatemala, the current available awareness and preven-
tion campaigns from private initiative focus primarily on
breast cancer. The Cancer Institute (INCAN) in Guatemala
has awareness, prevention, and screening campaigns through-
out the year for more types of cancer (esophagus, gastric,
colorectal, prostate, skin, breast, and cervical among others);
however, these services are only available in Guatemala City.
INCAN also promotes education campaigns in different parts
of the country to improve awareness in rural communities,
which is done in combination with leaders in the community.
However, the impact that this has on actual screening and
detection of individuals with malignancies is unknown. As
we have discussed, the resources for diagnosis and treatment
is currently insufficient. Similarly, in Guatemala there is no
fecal DNA or immunochemical testing available. There is
some hope that gFOBT may be more widely utilized in de-
veloping countries as it is inexpensive, simple, and has been
shown to reduce colon cancer mortality by 18% [29, 30].
While gFOBT is not the gold standard, any form of screening
is better than none.

In the USA, some communities report that only 50% of
those who are recommended to undergo screening for colo-
rectal cancer actually participate in some form of screening
[5]. Low-income and Latino communities are even less likely
to undergo colorectal cancer screening than in the USA [6].
Thus, in a country such as Guatemala, where screening strat-
egies are not widely available, with many financial and
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educational constraints, the number of patients actually under-
going recommended screening is reduced to nearly zero.

Treatment Strategies for Colorectal Cancer

When a patient is diagnosed with colorectal cancer, the surgical
and medical management of each individual patient should be
discussed in a tumor board or multidisciplinary conference.
Today, institutions around the globe are adopting this multidis-
ciplinary approach that is considered the standard globally [31].

The management and treatment of colon cancer is depen-
dent on the type of cancer, location, clinical stage, and perfor-
mance status of the patient. It is also important to consider the
objectives of treatment (curative or palliative). In most devel-
oped nations, the patient and their family are at the center of
these conversations. In Central American countries, the family
plays a much more critical role in the management. Financial
constraints also play a major role. In Latin American
Countries, oftentimes, the family does not want the treating
physicians to communicate the diagnosis of malignancy to the
patient as this would place a substantial psychological burden
for something the family knows there is no possible cure
based on their economics.

NCCN guidelines recommend different resection tech-
niques for colon cancers depending on the location. It is im-
portant to note that when the resources are available (in private
sectors in Guatemala City), the surgical team treating the pa-
tient adheres to the recommendations of the NCCN, NCI, and
the Central and Caribbean Consensus on Cancer. However, in
more resource-limited areas, it is sometime impossible to fol-
low some of these recommendations. For instance, a right
hemicolectomy is recommended for right colon cancers. It is
currently clear that the laparoscopic approach is superior to
open for this operation [32]. Minimally invasive techniques
are currently being employed in large hospitals and the private
sector in Guatemala. However, these techniques are less fre-
quently utilized in smaller, public hospitals.

In the context of metastatic colon cancer, with either isolat-
ed lung or hepatic metastases, the Central American and
Caribbean Consensus on Cancer recommend proceeding with
the colon first and then liver or lung metastectomies [33••]. In
developed countries with all available modalities, the sequence
does not appear to be as important [8, 18, 23•, 26, 28, 34].

In developed countries, patients with unresectable metasta-
ses are typically treated with chemotherapy, with palliative pro-
cedures such as stenting or ostomy creation are performed for
decompression as necessary. Patients with unresectable metas-
tases should be treated with a colectomy of the primary tumor
and chemotherapy if appropriate. Often, diverting ostomy or
stenting then chemotherapy are the only options. When perito-
neal carcinomatosis is present, cytoreductive surgery may be
performed after chemotherapy. In developing countries,

patients withmetastatic disease are typically treatedwith divert-
ing ostomy. The options of further treatment strategies such as
stenting or cytoreductive surgery are not available in most areas
in Guatemala and certainly not available at HSB [17, 35, 36].

The treatment options for rectal cancer in Guatemala are
even more limited than that for colon cancer. While current
guidelines recommend trans-anal excision for smaller, low rec-
tal tumors [37], patients in Guatemala and Nicaragua typically
receive abdomino-perineal resection with colostomy as there is
little experience with trans-anal excision [9•, 22]. While this is
an acceptable course of treatment, it is an extremely morbid
procedure with a low quality of life, postoperatively.

Similar to colon cancer, laparoscopic approaches in the
surgical management of rectal cancer is limited in
Guatemala [15, 16]. This is not only the result of limited
resources, but there is also limited experience and expertise.
Some centers have published their experience with robotic
surgery for the management of colorectal cancer [19]. But in
Guatemala, as we are still attempting to adopt laparoscopy,
robotic surgery appears to be very distant in the future [22•].

Neoadjuvant and adjuvant therapy is indicated for stage II
(T3–4, node-negative disease) or stage III (node-positive
disease without distant metastasis) rectal cancer. Total
mesorectal excision is indicated following neoadjuvant thera-
py, with postoperative chemoradiation being typically indicat-
ed due to the high risk of recurrence [25, 37–40].Most Central
American countries follow NCCN guidelines for decision-
making in cancer management [25, 38–41]. However, the
limited resources and lack of sufficiently available centers
makes adherence to guidelines challenging in most areas of
Guatemala. At the HSB, patients with known rectal cancer are
referred to a hospital in Guatemala City. Follow-up and out-
comes on these patients are difficult to establish.

Adjuvant treatment of colon cancer is determined postop-
eratively and is dependent on the pathologic stage and fea-
tures. It is focused on preventing distant metastases as this
disease is characterized by relatively low rates of local recur-
rence [9••, 25, 42, 43]. Treatment strategies in resource-rich
centers are similar to recommendations by NCCN, NCI, and
the Central American and Caribbean Consensus on Cancer
[9••, 25, 44, 45]. These treatment strategies are limited in most
areas of Guatemala; patients in need of adjuvant therapies are
typically referred to centers to Guatemala City. The outcome
of these patients following referral is difficult to establish.

Conclusion

The incidence of colorectal malignancies is largely unknown
in Guatemala and other parts of Central America due to the
lack of rigorous statistical collection strategies. Screening is
almost nonexistent in most areas of Guatemala. Lack of edu-
cation and financial limitations prevent patients from seeking
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adequate care early in the diagnosis and treatment process.
Limited resources and lack of training and centralized form
of health-care system prevent adherence to current recommen-
dations for the management of colorectal malignancies in
Guatemala and in Central America.

Improving the state of current diagnostic and treatment
strategies begins with awareness. We are hopeful that this
manuscript will begin a sequence of events which brings more
light onto this problem. We need better statistics in order to
understand the magnitude of the problem. Then, we can focus
on how to manage the problem. We are hopeful, that in col-
laboration with developed nations, we can bring evidence-
based care to Guatemala which parallels treatment options in
the USA.
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