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Abstract
Despite the technological breakthroughs and discover of abdominal meshes,
ventral hernia has always been challenging in therapeutic strategies by the
surgeons, with high recurrence rates. The use of botulinum toxin A (BTA) for the
management of ventral and incisional hernia (IH) poses an increasingly
interesting practice, especially for the intimidating complex one. The
preoperative administration of the toxin to the lateral abdominal muscles by use
of Ultra-Sound guidance causes muscle paralysis and a reduction of intra-
abdominal pressure. Thus, the hernia defect can be primarily closed without
tension, if the length of the defect is up to 10 cm. In larger hernia, this method can
be combined with component separation techniques or the use of a mesh. The
mesh placement seems to be better by laparoscopy. The site of injection and the
dosage of BTA are still under discussion amongst authors. The optimal
administration is proposed by some authors to be at least 2 weeks before repair.
There is also an analgesic effect of BTA to the patients that underwent hernia
reconstruction. Ultimately, the role of BTA in the reconstruction of ventral hernia
seems to be promising, but there is a necessity for several randomized clinical
trials.

Key words: Ventral hernias and botox; Incisional hernias; Botulinum toxin A; Botox
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Core tip: Administration of botulinum toxin A (BTA) in the surgical repair of ventral,
incisional and complex hernia is a useful method, even for large hernia defects. The
toxin is intramuscularly injected under Ultra-Sound guidance, covering all layers of the
lateral abdominal muscles. The neurotoxic and analgesic activity of BTA leads to
tension-free hernia closure. There is an increasing use of the technique especially in
laparoscopic mesh repair. However, future data analysis will demonstrate the results and
the benefits of this interesting procedure.
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INTRODUCTION
In the last years, there is an increasing interest concerning the possible advantages
that  may present  in  the use  of  botulinum toxin A (BTA) for  the management  of
ventral hernias and especially the complex ones. BTA is usually known as Botox,
although this is a brand name for the BTA produced by Allergan, and contains 100 IU
of BTA. Many companies produce and distribute BTA for medical use. The most
common brand names of the world market are Botox, Dysport, Neurobloc, Bocouture,
Vistabel etc[1,2].

STUDY ANALYSIS
Although BTA has been used for many decades for the treatment of spastic related
neurological disorders, it became popular and well known after being adopted from
plastic surgeons and introduced in the “medical aesthetics industry”. Nowadays
many different uses of BTA have been proposed and there is an increasing interest for
this “poison”. The main indications that have been recently established include the
treatment of pain syndromes, chronic low back pain, stump pain (phantom pain),
arthritis, migraine, periorbital pain and persistent localized muscular pain syndromes,
palmar and axillary hyperhidrosis, detrusor hyperreflexia, gastrointestinal smooth
muscle and sphincter spasms[3,4].

Even though in many of these indications the results are promising, there is an
ongoing active research particularly to identify and clear the exact mechanisms of
BTA use. The effect of BTA has many different mechanisms and the classic knowledge
of acting via its paralytic properties represents one of them. Arezzo[5] in 2002 collected
and  proposed  various  possible  mechanisms  including  direct  effects  on  muscle
nociceptors,  motor  neuron  and  muscle  spindle  afferent  changes,  alteration  of
neurogenic inflammation and direct effects on pain afferents.

All these seem to be very interesting but the questions that arise is how all these are
related to complex ventral hernia treatment and how they might affect or alter our
existing knowledge and practice. The aim of the present editorial is to introduce to the
readers  this  new  alternative  approach  and  define  the  possible  physiologic  and
pathophysiologic mechanisms, the indications and contra-indications of the method
and to present the existing techniques.

The hernias that are usually more interesting, complex and difficult to manage are
the  incisional  hernias  (IH)  after  laparotomy.  They  mostly  develop,  because  the
abdominal incision and the myofascial tissues fail to heal. Several factors have been
proposed to associate with increased or decreased risk for IH incidence and several
techniques  have  been  developed  to  minimize  the  risk  for  postoperative  hernia
occurrence. However, despite the technical modifications, the high-tech instrument
and meshes, the clinical studies that identified the risk factors and the best surgical
techniques, the risk for IH is still high. Incidence is growing rapidly due to rising
laparotomy rates in increasingly older, obese and co-morbid patients. Only in United
States, 200000 IH are operated each year. It has also been estimated that 10% of all
abdominal operations will be complicated with IH[6].

The treatment of IH is also followed by an increased incidence for recurrence. The
recurrence rate in mesh techniques is estimated 2%-36%, while in cases with simple
suturing techniques the risk is much higher and ranges from 12%-54%. Although the
recurrence rates may have been slightly decreased with laparoscopic techniques, there
is  a  slight  difference  and  the  risk  still  high.  The  main  reason  is,  that  even  on
laparoscopic hernia treatment, there is a need of closing the defect if that is feasible.
Restoration of the continuity and anatomy of the abdominal wall is important to
minimize the complications and recurrence rates. Thus, all the recently developed
laparoscopic techniques and modifications focus on abdominal component separation
(ACST). Among the main factor that associated with IH recurrence is the extreme
tension in closing the abdominal wall. The use of Mesh in IH repair is based on free-
tension techniques which hopefully will decrease the recurrence rate. Several studies
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suggested that even though meshes can be placed by tension free techniques, if the
myofascial defect remains open, the recurrence rate is still significant and associated
with other factors like infections, hematomas, seromas etc[7]. Bridging has traditionally
been used where there has been loss of domain of the abdominal wall or where a
compartment syndrome is likely. All the above-mentioned observations suggest that
mesh placement by laparoscopy is better, and even better if it can be combined with
ACST to  close  the  myofascial  defect,  restoring  the  anatomical  continuity  of  the
abdominal  wall.  Different  methods  have  been  described  to  achieve  primary
myofascial defect closure in patients with complex IH with domain loss and to reduce
the morbidity of abdominal wall reconstruction by reducing the risk of compartment
syndrome. The most popular techniques include release of fascia[8].

Some other authors suggest the progressive preoperative pneumoperitoneum but
the available studies suggest increased complication rate. Tissue expanders have also
been used to decrease the defect and the available results are also promising although
its use presents several significant difficulties[9,10].

As mentioned above, BTA is a protein with known neurotoxic activity produced by
Clostridium  botulinum.  The  existing  data  suggest  that  BTA  binds  to  specific
glycoproteins  found  in  the  cholinergic  nerve  terminal,  blocking  the  signal
transmission temporarily in both motor and autonomic neurons. The paralyzing effect
starts 3-4 d after the injections, reaches a maximum after 2 wk and declines gradually
after 3-4 mo. Although the toxin is dangerous, application of small well calculated
doses in specific points avoiding vital muscles and organs are safe[11].

The use of BTA in animal models showed that preoperative paralysis of the lateral
abdominal muscles after intramuscular administration reduces the intra-abdominal
pressure, allowing the closure of a hernia defect under minimized muscular tension[12].

These  initial  results  suggested  that  a  pharmaceutical  achieved  temporary
preoperative paralysis of the abdominal wall muscles (with BTA) may facilitate the
primary hernia defect closure without component separation (CST) need. Up to now
only a few studies has been published. Searching the Medline by using the relative
terms as “BTA and hernia”, “botox and hernia” etc. less than 200 published records
can be found. From these the relative studies are less than 10 which suggests that
research is starting now. Many things had to declare including the optimal dose, the
optimal technique of injections, the exact indications that ensure the best effect, the
possible adverse effects and complications etc.

First  of  all,  we have to develop the criteria for patient selections.  Who are the
patients that are most likely to benefit from BTA administration? The size and the
location of the hernia defect may be an important factor to patient selection. There is
no evidence about that but we can presume the following anatomical facts. The mean
length of the frontal abdominal musculature forms the linea alba to middle auxiliary
line is about 15-18 cm. The mean myofascial length gained by BTA administration
according to several studies is estimated to 3-4 cm at least from each side treated, that
mean almost 6-8 cm in total. These observations suggest that myofascial defects 6-10
cm are likely to present the best results,  as the initial results suggest that we can
achieve the primary defect closure without CST or tension. These data are based on
our  primary  observations  and  the  results  are  only  theoretical.  More  clinical
randomized trials are required to extract reliable results[13].

The site of BTA injection is crucial and need to be defined accurately. Four patterns
of  BTA injection have been proposed,  by Elstner,  Ibarra-Hurtado,  Zielinski  and
Zandejas. All of them suggest that BTA injection should be performed between the
middle clavicle line and the middle auxiliary line in straight line or triangles ranging
from superior iliac fossa to below the lower cartilages.  These techniques achieve
increased length and decreased thickness of the lateral abdominal muscles, allowing
the approximation of myofascial tissue and the primary closure of the hernia defect,
while they result in a more anatomical appearance and better aesthetic results[14-16].

The dose of BTA is still  something that should be defined in future controlled
studies. The existing studies present significant differences concerning the dilution,
the dose, the number of the treatments required and the time that BTA should be
injected. Although several authors suggest that large doses of BTA (e.g., up to 400 IU
of  Botox)  may be  safe,  we  suggest  that  a  more  conservative  protocol  should  be
applied. We propose that 2 wk prior to the operation an injection of 100 IU Botox or
500IU Dysport should be applied in 3 points to each side (IU equally divided). The
injection should be performed under Ultra-Sound guidance to avoid complications
and to ensure that all the related muscles were treated[14].

Another very interesting parameter that has been studied by Zendejas et al[17] is the
analgesic effect of BTA. Patients who treated preoperatively with BTA under Ultra-
Sound guidance required significantly less analgesics postoperatively (Figure 1). The
BTA injected  into  the  transversus  abdominis  and  internal  and  external  oblique
muscles at three sites bilaterally and the U Ultra-Sound guidance required to ensure
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the accuracy of the injection and to avoid complications (Figure 2).
Soltanizadeh et al[18] evaluated the literature by searching in PubMed and Embase

electronic  databases  in  2016,  regarding  BTA  as  an  adjunct  to  abdominal  wall
reconstruction for IH. This evaluation included six cohort studies with a total of 133
patients, and no randomized or case-control studies were found. Their eligibility
criteria were population, intervention, comparison and outcomes. As for the latter, the
primary outcome was the rate of primary fascial closure and the secondary outcomes
were safety and long-term results. They suggest that preoperative administration of
BTA increases muscle length and the optimal administration is at least 2 wk before
repair.

BTA effect lasts for 3-4 mo facilitating the healing process postoperatively. The
decreased tension  of  the  abdominal  muscles  decreases  significantly  the  risk  for
myofascial tissues tear, or mesh transposition secondary to increased muscle forces.

PERSPECTIVE
In conclusion we can assume that the possible advantages of the BTA in the treatment
of complex IH have raised the interest of the researchers. The paralyzing effect of BTA
in the muscles may facilitate the primary closure without tension of large hernia
defects, may decrease the need for opioid analgesics postoperatively and may also
facilitate the postoperative healing process by eliminating the muscle forces. All these
possible advantages are supported by the existing data, but it is for sure that large
randomized prospective clinical trials are required to certify the current initial results.
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Figure 1

Figure 1  Several protocols concerning the points of injection have been proposed. There is still an ongoing debate about them.

Figure 2

Figure 2  Technique for Botox injection into the abdominal muscles under Ultra-Sound guidance.

REFERENCES
1 Cheng CM, Chen JS, Patel RP. Unlabeled uses of botulinum toxins: a review, part 1. Am J Health Syst

Pharm 2006; 63: 145-152 [PMID: 16390928 DOI: 10.2146/ajhp050137]
2 Cheng CM, Chen JS, Patel RP. Unlabeled uses of botulinum toxins: a review, part 2. Am J Health Syst

Pharm 2006; 63: 225-232 [PMID: 16434781 DOI: 10.2146/sp/06001]

WJSP https://www.wjgnet.com May 21, 2019 Volume 9 Issue 1

Farazi-Chongouki C et al.

5

http://www.ncbi.nlm.nih.gov/pubmed/16390928
https://dx.doi.org/10.2146/ajhp050137
http://www.ncbi.nlm.nih.gov/pubmed/16434781
https://dx.doi.org/10.2146/sp/06001


3 Layeeque R, Hochberg J, Siegel E, Kunkel K, Kepple J, Henry-Tillman RS, Dunlap M, Seibert J,
Klimberg VS. Botulinum toxin infiltration for pain control after mastectomy and expander reconstruction.
Ann Surg 2004; 240: 608-13; discussion 613-4 [PMID: 15383788]

4 Smith HS, Audette J, Royal MA. Botulinum toxin in pain management of soft tissue syndromes. Clin J
Pain 2002; 18: S147-S154 [PMID: 12569962]

5 Arezzo JC. Possible mechanisms for the effects of botulinum toxin on pain. Clin J Pain 2002; 18: S125-
S132 [PMID: 12569959]

6 Mudge M, Hughes LE. Incisional hernia: a 10 year prospective study of incidence and attitudes. Br J Surg
1985; 72: 70-71 [PMID: 3155634]

7 Brown RH, Subramanian A, Hwang CS, Chang S, Awad SS. Comparison of infectious complications
with synthetic mesh in ventral hernia repair. Am J Surg 2013; 205: 182-187 [PMID: 23331984 DOI:
10.1016/j.amjsurg.2012.02.023]

8 Ramirez OM, Ruas E, Dellon AL. "Components separation" method for closure of abdominal-wall
defects: an anatomic and clinical study. Plast Reconstr Surg 1990; 86: 519-526 [PMID: 2143588]

9 Terrosu G, Cracco S, Intini S, Biasio F, Brizzolari Parodi PC.  Multimodality approach to a big defect of
the abdominal wall. Chirurgia 2012; 407–412

10 Mcadory RS, Cobb WS, Carbonell AM. Progressive preoperative pneumoperitoneum for hernias with
loss of domain. Am Surg 2009; 75: 504-508; discussion 508-509 [PMID: 19545099]

11 Dressler D. Clinical applications of botulinum toxin. Curr Opin Microbiol 2012; 15: 325-336 [PMID:
22770659 DOI: 10.1016/j.mib.2012.05.012]

12 Cakmak M, Caglayan F, Somuncu S, Leventoglu A, Ulusoy S, Akman H, Kaya M. Effect of paralysis of
the abdominal wall muscles by botulinum A toxin to intraabdominal pressure: an experimental study. J
Pediatr Surg 2006; 41: 821-825 [PMID: 16567201 DOI: 10.1016/j.jpedsurg.2005.12.023]

13 Lien SC, Hu Y, Wollstein A, Franz MG, Patel SP, Kuzon WM, Urbanchek MG. Contraction of abdominal
wall muscles influences size and occurrence of incisional hernia. Surgery 2015; 158: 278-288 [PMID:
25817097 DOI: 10.1016/j.surg.2015.01.023]

14 Weissler JM, Lanni MA, Tecce MG, Carney MJ, Shubinets V, Fischer JP. Chemical component
separation: a systematic review and meta-analysis of botulinum toxin for management of ventral hernia. J
Plast Surg Hand Surg 2017; 51: 366-374 [PMID: 28277071 DOI: 10.1080/2000656X.2017.1285783]

15 Elstner KE, Read JW, Rodriguez-Acevedo O, Ho-Shon K, Magnussen J, Ibrahim N. Preoperative
progressive pneumoperitoneum complementing chemical component relaxation in complex ventral hernia
repair. Surg Endosc 2017; 31: 1914-1922 [PMID: 27572061 DOI: 10.1007/s00464-016-5194-1]

16 Smoot D, Zielinski M, Jenkins D, Schiller H. Botox A injection for pain after laparoscopic ventral hernia:
a case report. Pain Med 2011; 12: 1121-1123 [PMID: 21668748 DOI: 10.1111/j.1526-4637.2011.01147.x]

17 Zendejas B, Khasawneh MA, Srvantstyan B, Jenkins DH, Schiller HJ, Zielinski MD. Outcomes of
chemical component paralysis using botulinum toxin for incisional hernia repairs. World J Surg 2013; 37:
2830-2837 [PMID: 24081529 DOI: 10.1007/s00268-013-2211-6]

18 Soltanizadeh S, Helgstrand F, Jorgensen LN. Botulinum Toxin A as an Adjunct to Abdominal Wall
Reconstruction for Incisional Hernia. Plast Reconstr Surg Glob Open 2017; 5: e1358 [PMID: 28740773
DOI: 10.1097/GOX.0000000000001358]

WJSP https://www.wjgnet.com May 21, 2019 Volume 9 Issue 1

Farazi-Chongouki C et al.

6

http://www.ncbi.nlm.nih.gov/pubmed/15383788
http://www.ncbi.nlm.nih.gov/pubmed/12569962
http://www.ncbi.nlm.nih.gov/pubmed/12569959
http://www.ncbi.nlm.nih.gov/pubmed/3155634
http://www.ncbi.nlm.nih.gov/pubmed/23331984
https://dx.doi.org/10.1016/j.amjsurg.2012.02.023
http://www.ncbi.nlm.nih.gov/pubmed/2143588
http://www.ncbi.nlm.nih.gov/pubmed/19545099
http://www.ncbi.nlm.nih.gov/pubmed/22770659
https://dx.doi.org/10.1016/j.mib.2012.05.012
http://www.ncbi.nlm.nih.gov/pubmed/16567201
https://dx.doi.org/10.1016/j.jpedsurg.2005.12.023
http://www.ncbi.nlm.nih.gov/pubmed/25817097
https://dx.doi.org/10.1016/j.surg.2015.01.023
http://www.ncbi.nlm.nih.gov/pubmed/28277071
https://dx.doi.org/10.1080/2000656X.2017.1285783
http://www.ncbi.nlm.nih.gov/pubmed/27572061
https://dx.doi.org/10.1007/s00464-016-5194-1
http://www.ncbi.nlm.nih.gov/pubmed/21668748
https://dx.doi.org/10.1111/j.1526-4637.2011.01147.x
http://www.ncbi.nlm.nih.gov/pubmed/24081529
https://dx.doi.org/10.1007/s00268-013-2211-6
http://www.ncbi.nlm.nih.gov/pubmed/28740773
https://dx.doi.org/10.1097/GOX.0000000000001358


W J S P World Journal of
Surgical Procedures

Submit a Manuscript: https://www.f6publishing.com World J Surg Proced  2019 May 21; 9(1): 7-11

DOI: 10.5412/wjsp.v9.i1.7 ISSN 2219-2832 (online)

EDITORIAL

Can hyperthermic intraperitoneal chemotherapy effectively control
gastric cancer-associated peritoneal carcinomatosis?

Chong-Chi Chiu, Chao-Jung Tsao, Jhi-Joung Wang, Yutaka Yonemura

ORCID number: Chong-Chi Chiu
(0000-0002-1696-2648); Chao-Jung
Tsao (0000-0002-1656-3831); Jhi-
Joung Wang (0000-0002-4028-5624);
Yutaka Yonemura
(0000-0001-5796-9603).

Author contributions: All authors
participated in the writing and
editing of the manuscript.

Supported by grant from Chi Mei
Medical Center, Liouying, Taiwan,
No. CLFHR10606.

Conflict-of-interest statement: All
authors declare no competing
financial interests.

Open-Access: This article is an
open-access article which was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution Non
Commercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See:
http://creativecommons.org/licen
ses/by-nc/4.0/

Manuscript source: Invited
Manuscript

Received: December 25, 2018
Peer-review started: December 25,
2018
First decision: March 5, 2019
Revised: March 11, 2019
Accepted: April 19, 2019
Article in press: April 19, 2019

Chong-Chi Chiu, Department of General Surgery, Chi Mei Medical Center, Liouying 73657 and
Tainan 71004, Taiwan

Chong-Chi Chiu, Department of Electrical Engineering, Southern Taiwan University of Science
and Technology, Tainan 71005, Taiwan

Chao-Jung Tsao, Department of Oncology, Chi Mei Medical Center, Liouying 73657, Taiwan

Jhi-Joung Wang, Department of Medical Research, Chi Mei Medical Center, Tainan 71004,
Taiwan

Jhi-Joung Wang, AI Biomed Center, Southern Taiwan University of Science and Technology,
Tainan 71005, Taiwan

Yutaka Yonemura, Peritoneal Surface Malignancy Center, Kishiwada Tokushukai Hospital,
Kishiwada, Osaka 596-8522, Japan

Corresponding author: Yutaka Yonemura, PhD, Surgeon, Peritoneal Surface Malignancy
Center, Kishiwada Tokushukai Hospital, 4-27-1 Kamori-Cho, Kishiwada, Osaka 596-8522,
Japan. y.yonemura@coda.ocn.ne.jp
Telephone: +81-072-4459915

Abstract
Gastric cancer-associated peritoneal carcinomatosis leads to a poor prognosis and
low quality of life. The current systemic chemotherapy processes cannot
effectively improve survival. Hyperthermic intraperitoneal chemotherapy
(HIPEC) has been used as an alternative treatment to control this disease through
recurrence prevention, definitive therapeutic modality, and symptom palliation.
Although HIPEC has been demonstrated to yield favorable results mainly in
some Asian studies, widespread adoption of this treatment is still debatable
before larger prospective randomized controlled clinical trials confirm its
effectiveness.

Key words: Hyperthermic intraperitoneal chemotherapy; Gastric cancer; Peritoneal
carcinomatosis
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Core tip: Peritoneal carcinomatosis associated with gastric cancer leads to poor clinical
outcomes and low quality of life. Hyperthermic intraperitoneal chemotherapy can
potentially be used for the control of this disease.
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INTRODUCTION
Peritoneal carcinomatosis (PC) of gastric cancer origin refers to the spreading of
gastric  tumor  cells  in  the  peritoneum[1].  PC  is  characterized  by  extremely  poor
prognosis with a residual lifespan of approximately 3-7 mo[2-5]. Therefore, the median
survival of patients with PC treated with systemic chemotherapy is 9.5-12 mo[6,7]. In
addition,  intractable  ascites  may  severely  affect  the  quality  of  life  and  lead  to
particularly painful sensations and life-threatening consequences in these patients[8,9].

In  the  past,  these  patients  have  been  considered  incurable  and only  received
palliative systemic chemotherapy without surgical resection[10,11]. However, systemic
chemotherapy, even with targeted agents, has yielded poor responses[12] due to the
presence  of  the  “plasma–peritoneal  barrier,”  which  separates  organs  inside  the
peritoneum from intravenous chemotherapeutic drugs[13]. Notably, in the 1980s, a new
concept of a “locoregional disease” in patients with PC led to the identification of a
new  treatment  strategy,  cytoreductive  surgery  (CRS)  plus  hyperthermic
intraperitoneal chemotherapy (HIPEC)[1]. After complete CRS of macroscopic tumor
resection, intraperitoneal chemotherapy (IC) is performed to maximize the dosage
and contact time of chemotherapeutic drugs delivered to intraperitoneal microscopic-
free tumor cells while minimizing systemic toxicity. Prolonged drug retention in the
peritoneal cavity and clearance from the systemic circulation are considered crucial
attributes  for  the intraperitoneal  approach[14,15].  Heat  has  also been proven to  be
synergistic with the antitumoral effects of chemotherapeutic agents (e.g., mitomycin
C, cisplatin, and oxaliplatin)[16,17]. Moreover, the addition of extensive intraoperative
peritoneal lavage followed by IC with cisplatin yielded significant improvements in 5-
year survival in a Japanese gastric cancer study[18]. The principle underlying this effect
is that the use of a large amount of diluent inside the peritoneum before HIPEC could
diminish a majority of free tumor cells, and the combined action of physical injury
caused by heat and the chemotherapeutic toxin demolishes the remaining tumor
cells[19].

HIPEC has been used in three aspects of gastric cancer management. First, it has
been used as an adjuvant approach following curative CRS to extend lifespan and
reduce the rate of  intraperitoneal  recurrence in many Asian randomized clinical
trials[19].  Second,  CRS followed by HIPEC is  the sole  therapeutic  modality in PC
management, leading to long-term survival in well-selected patients. Third, HIPEC
has been demonstrated to effectively palliate massive ascites and alleviate the need
and frequency of paracentesis.

A METHOD OF RECURRENCE PREVENTION
HIPEC is the most appealing prophylactic treatment of gastric cancer for those with a
high risk of recurrence in the peritoneum after curative CRS[19].  According to the
“tumor cell entrapment hypothesis” proposed by Dr. Sugarbaker, perioperative IC
including peroperative HIPEC with or without early postoperative intraperitoneal
chemotherapy (EPIC) should be performed to eradicate possible tumor cells released
into the peritoneal cavity during cancer resection, transection of lymphatic channels
or in cases with close resection margins, and tumor-contaminated blood spillage[20].
Several meta-analyses of prophylactic IC for carcinomatosis prevention have been
published. Sun et al[21] stated a substantial extent of lifespan after HIPEC despite the
use  of  different  chemotherapeutic  drugs  (mitomycin  C  or  5-fluorouracil)  and
irrespective of whether adjuvant intravenous chemotherapy was applied. Mi et al[22]

reported that HIPEC could reduce the 5-year recurrence rate in the peritoneum even
with six different combinations of chemotherapeutic drugs (5-fluorouracil, mitomycin
C, cisplatin, cisplatin and 5-fluorouracil, cisplatin and mitomycin C, mitomycin C and
5-fluorouracil).  However,  neither  of  these  studies  demonstrated  increased
postoperative morbidity after HIPEC[21,22]. Huang et al[23] and Yan et al[24] demonstrated
a higher incidence of postoperative neutropenia and abscess formation after HIPEC

WJSP https://www.wjgnet.com May 21, 2019 Volume 9 Issue 1

Chiu CC et al. Hyperthermic chemotherapy for gastric cancer

8



with  four  different  combinations  of  chemotherapeutic  drugs  (5-fluorouracil,
mitomycin C, cisplatin and mitomycin C, mitomycin C and 5-fluorouracil) but with
no effect on mortality rate. Moreover, sole prophylactic HIPEC or HIPEC combined
with EPIC yielded survival benefits. Yonemura et al[25] reported a 5-year survival rate
reaching  42%  in  a  study  group  comprising  15  Cy+/P0  patients  with  combined
cisplatin and mitomycin C regimen. Grossly, this prophylaxis strategy in patients
with  nodal  metastasis  or  serosal  invasion  has  been  proven  effective  and  safe.
Nevertheless, a large percentage of these randomized clinical trials were conducted in
Asian countries, and clinical trials in Western countries were scant[19].

A DEFINITIVE THERAPEUTIC MODALITY
In  1996,  Yonemura  et  al[5]  reported  a  5-year-survival  rate  of  11%  in  a  study  of
treatment with HIPEC using regimen of cisplatin and mitomycin C and etoposide,
after CRS in 83 patients with PC. The first study of the West reported in 1999 was a
phase II study of 42 patients receiving HIPEC with mitomycin C regimen. Sayag-
Beaujard et al[26] reported an overall median survival of 10.3 mo and a 5-year survival
rate of 8%. However, a low tumor load (peritoneal cancer index, PCI) and complete
cytoreduction [completeness of cytoreduction (CC) score = 0] would lead to ideal
survival. One 49-patient study by Glehen et al[27] published in 2004 showed that the
median survival reached 21.3 mo and 5-year survival rate increased to 29.4% after CC-
0/1 resection and HIPEC with mitomycin C regimen. This improvement in clinical
outcomes demonstrated the significance of proper patient selection and technical
progress in complete cytoreduction as experience increased.

However, the patients may face risks of complications and mortality. Gill et al[28]

summarized the results of ten studies and demonstrated a complication risk of 21.5%
and  average  mortality  rate  of  4.8%.  Common  complications  included  ileus,
anastomotic leakage,  intra-abdominal abscess,  digestive fistula,  and hematologic
toxicity[28-31].  Therefore,  appropriate  selection  of  candidates  for  this  treatment  is
essential.  During preoperative evaluation, a low PCI score and low CC score are
essential prognostic factors. Moreover, preoperative PCI scores indirectly forecast the
possibility  of  complete  cytoreduction  during  operation.  Yonemura  et  al [32]

demonstrated complete cytoreduction of 86%, 39%, and 7% in their patients when the
PCI score was ≤ 6, >7, and > 13, individually. Suitable indications of CRS and HIPEC
for gastric cancer-related PC should include younger age (< 60 years), low PCI scores
(lower than 10 points), no para-aortic lymph node involvement, no distant metastasis,
and a high possibility of complete cytoreduction[27,30,32-34].

A METHOD OF SYMPTOM PALLIATION
For symptomatic patients with malignant ascites and complete cytoreduction deemed
impossible[19],  many oncologists have suggested performing HIPEC to relieve the
symptoms caused by ascites related to PC[35]. Yonemura et al[36] and Fujimoto et al[37]

advocated  effective  resolution  of  ascites  in  patients  after  HIPEC  treatment.  In
addition, some studies have reported the successful use of laparoscopic HIPEC to
palliate  the  ascites-related  symptoms,  to  reduce  the  frequency  of  repeated
paracentesis,  and  to  avoid  any  significant  morbidity  or  mortality[38].  Moreover,
laparoscopic HIPEC could shorten the operation time and length of admission[39,40].

PERSPECTIVE
In the past  two decades,  the use of  CRS and HIPEC in gastric  cancer-related PC
management has been debatable. Although preliminary data from Asian studies were
scrutinized with considerable  skepticism,  indications of  HIPEC in PC treatment
remain elusive. Additional large prospective randomized controlled clinical trials are
warranted to achieve consensus regarding the use of HIPEC as a gold standard.
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Abstract
Diabetes-related amputation rates are high in the Caribbean. Many authorities
have identified independent risk factors for diabetes-related amputations, but
cultural factors remain underappreciated. We coined the term “Caribbean
substitution culture” to describe the attitude of patients with diabetic foot
infections in which they refuse to access medical care, instead voluntarily
choosing to substitute “bush medicines” or other alternative therapies in the
place of conventional treatment. Recognizing that the Caribbean substitution
culture is a barrier to effective treatment of diabetic foot infections is the first step
in curbing these practices. In this paper, we discuss the issues related to the
Caribbean substitution culture, including the demographics of the population at
risk, the alternative therapeutic practices and potential public health strategies to
combat this practice.

Key words: Diabetes; Surgery; Infection; Caribbean; Foot
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Core tip: Many authorities have identified independent risk factors for diabetes-related
amputations, but cultural factors remain underappreciated. We coined the term
“Caribbean Substitution Culture” to describe the attitude of patients with diabetic foot
infections in which they refuse to access medical care, instead voluntarily choosing to
substitute “bush medicines” or other alternative therapies in the place of conventional
treatment. We discuss the issues related to the Caribbean Substitution Culture, including
the demographics of the population at risk, the alternative therapeutic practices and
potential public health strategies to combat this practice.

WJSP https://www.wjgnet.com July 30, 2019 Volume 9 Issue 212

https://www.wjgnet.com
https://dx.doi.org/10.5412/wjsp.v9.i2.12
http://orcid.org/0000-0003-3377-0303
http://orcid.org/0000-0002-5445-3385
http://orcid.org/0000-0003-0481-3810
http://orcid.org/0000-0002-4091-067X
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:socawich@hotmail.com
mailto:socawich@hotmail.com
mailto:socawich@hotmail.com


2018
First decision: May 13, 2019
Revised: June 15, 2019
Accepted: July 17, 2019
Article in press: July 17, 2019
Published online: July 30, 2019

P-Reviewer: Hosseinpour-Niazi S,
Yan SL
S-Editor: Ma YJ
L-Editor: A
E-Editor: Wang J

Citation: Cawich SO, Naraynsingh V, Jonallagadda R, Wilkinson C. Caribbean “substitution
culture” is a barrier to effective treatment of persons with diabetic foot infections. World J
Surg Proced 2019; 9(2): 12-18
URL: https://www.wjgnet.com/2219-2832/full/v9/i2/12.htm
DOI: https://dx.doi.org/10.5412/wjsp.v9.i2.12

INTRODUCTION
In  the Caribbean,  persons with diabetes  have 0.75% annual  risk  to  develop foot
infections[1].  Diabetic foot infections rank high among the admission diagnoses in
Caribbean hospitals[2-6].  These patients  consume significant  human and financial
resources. The economic burden is illustrated by a report that one Caribbean country
spent $85 million United States dollars in just one year solely to treat patients hospita-
lized with diabetic foot infections[1]  – an underestimate since that figure excluded
outpatient treatments and treatments in private facilities.

Ideally, we aim to prevent persons with diabetes from developing foot infections.
To achieve this, there are many evidence-based recommendations for prevention that
are tailored to the needs of the region[2-9]. If these patients do develop foot infections,
however, five therapeutic goals should be observed: (1) Achieve glycemic control; (2)
Control local infection; (3) Prevent systemic sequlae of sepsis; (4) Prevent amputa-
tions; and (5) Preserve life. Despite evidence-based therapeutic guidelines specific to
the Caribbean enviroment[2,3,5,8-12],  there are still  poor clinical outcomes across the
region. Since limb salvage is one of the therapeutic goals, we can consider lower limb
amputations as a proxy for therapeutic failure. In the Caribbean, the reported annual
incidence of lower limb amputations in persons with diabetes ranges from as low as
54 per 100000 persons per year in Trinidad & Tobago[2] to as high as 936 per 100000
persons per year in Barbados[9] – ranking among the highest in the world[9].

DEFINITION OF THE PROBLEM
Many authorities have attempted to determine the reason such poor outcomes exist in
the Caribbean. They have identified several independent risk factors for diabetes-
related amputations, including: Low socioeconomic status[13], inadequate footwear[5-9],
improper nail care[5,6], poor diabetes control[6,9,14], sensory neuropathy[7,9,15], peripheral
arterial occlusive disease[9,15], previous ulceration[14,15], late clinical presentation[3,6,12,14],
delayed medical  intervention[3,8]  and infection with resistant microbes[11].  But the
Caribbean “substitution culture” is a risk factor that is underappreciated. This is
where patients with diabetic foot infections refuse to access medical care, instead
voluntarily choosing to “watch it” while substituting “bush medicines” or other
alternative  therapies  in  the  place  of  conventional  treatment.  These  alternative
therapies are regimes that are not used in conventional medicine, for which there is a
paucity of data on safety, efficacy and effectiveness[16]. Most doctors practicing in the
Caribbean have encountered variations of  the substitution culture,  but  scientific
literature has paid little attention to this practice.

There are many forms of alternative therapies used in the subsitution culture. The
commonest method encountered is to apply topical “medicinal” agents to wounds
that are then enclosed in improvised, and often unsterile,  dressings. A variety of
substances are used, but the most common is parrafin wax heated over a flame and
poured directly onto open wounds[17]. In persons with diabetes who have neuropathy,
this could result in devastating thermal injury. In order of frequency, other agents
encountered include honey, wonder of world (Kalanchoe Pinnata) leaves[18], ictham-
mol ointment, aloe vera, hot oil (may cause direct injury), hot cooking grease (may
cause direct  injury),  vaseline,  iodex,  epsom salts,  methylated spirits,  black salve,
hydrogen peroxide and green papaya. In our experience, we have found that there is
no standardized agent, dosing, frequency of application or duration of therapy.

Oral  agents  are  also  used,  with  bush teas  being the  most  common.  These  are
prepared by boiling water with a variety of ingredients including: leaves from cerasee
(momordica charantia), fever grass (cymbopogon), noni (morinda citrifolia), guinea
hen weed (petiveria alliacea),  periwinkle (catharanthus roseus),  soursop (annona
muricata),  arrowroot (maranta arundinacea),  black mint (tagetes minuta),  ganga
(cannabis satira), aloe vera, lime (citrus aurantifolia), milk thistle (silymarin) and
dandelion (taraxacum). Other parts of vegetation are also used, such as the root of
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ginger (zingiber officinale), vines or bark from guaco (mikania guaco), bark or fruit
from annatto (bixa orellana), coconut shell (cocos nucifera) and cashew bark (anacar-
dium occidentale).

An uncommon but disturbing practice uncovered in some Caribbean countries is
for persons to consume “left over tablets prescribed for other persons” to treat other
diseases[14].  But  even more  disturbing is  the  practice  of  purchasing  “pills”  from
streetside vendors[14]. These are dangerous practices because there is no instruction on
the dose, frequency or duration of the drugs. And, in the latter case, persons were not
even aware of the drug they were taking. Technically, these were not alternative
therapies because conventional medicines were used[16], but they were delivered in a
reckless manner. This demonstrates the popularity of the substitution culture.

We performed a literature review to determine whether similar practices existed in
other countries. We encountered reports from India[19,20], Bangladesh[21,22], China[23-27],
Maylasia[28], Iran[29,30], Turkey[31] and the African continent[32-35] in which persons with
diabetes used non-medical remedies attempting to control their glucose levels. Few
reports detailed persons with diabetes using alternative strategies specifically to treat
foot infections[17,18,36-38] and none demonstrated any benefit derived from the use of
these remedies.

SCOPE OF THE PROBLEM
The reason the substitution culture is so prominent in the Caribbean remains uncerta-
in, but we believe that it is a wider societal issue where there is an ingrained reverence
for traditional healers, a low perceived value of conventional medical therapy, an
under-estimation of  the  consequences  of  foot  infections  and an element  of  non-
compliance. Whatever the cause, the substitution culture can undermine the primary
and secondary prevention strategies that Caribbean policy makers have put in place.
If the alternative therapies are not effective, it may cause patients to seek conventional
care late in the disease course, only after they admit that their alternative therapies
have failed. The trickle-down effect is that infections may be allowed to progress
unchecked, increasing the risk of amputation, sepsis and death.

A few investigators  attempted to determine the value of  alternative therapies
specifically with relation to the treatment of diabetic foot infections. Carrington et al[36]

studied the benefits of a plant known as bloodroot (Justicia secunda) applied topically
to treat diabetic foot infections. They incubated bacteria extracted from infected foot
wounds (Staphylococcus aureus, Pseudomonas aeruginosa and Enterococcus feacalis)
and tested them against bloodroot, using ciprofloxacin as a control and dimethyl
sulfoxide solutions as a negative control. In this study, bloodroot had no activity agai-
nst the organisms tested. Carrington et al[36] were able to show that this practice was
ineffective, but the study design did not allow them to comment on its safety.

In a previous publication, we sought to determine whether the substitution cultute
was  harmful[39].  We identified  695  patients  who were  admitted for  diabetic  foot
infections. The outcomes of 382 patients who presented for conventional medical
treatment  as  soon as  their  foot  infections  were identified were compared to  313
patients  who  made  a  conscious  decision  to  delay  medical  therapy  in  favour  of
alternative therapies.  This  study[39]  demonstrated just  how strong the Caribbean
subsitution culture was: 45% of patients voluntarily selected non-medical therapy as
their first choice, although 75% had previous hospitalizations for foot infections and
54% had previous amputations and/or operative debridements. It may be expected
that more patients would have presented for early medical therapy, considering that
they had prior experience with, and were acutely aware of, the dangers of diabetic
foot infections. It took an average of nine days for these patients to admit that their
alternative therapies failed, and only then presented to hospitals for conventional
medical care[39].  But the most important finding was that, for the first time, it was
conclusively demonstrated that this practice was harmful. The patients who volunta-
rily chose to delay their presentations had significantly more surgical debridements,
longer  hospitalization  by  an  average  of  nine  days  and  increased  health  care
expenditure of United States $10821.72 per patient[39]. There was also a notable trend
toward more major amputations (9.3% vs 5.2%; P = 0.073) in the patients who self
treated[39]. Although this did not achieve statistical significance, we suggest that it was
clinically important because amputees have been shown to have significantly reduced
quality of life, independence and life expectancy[2,3,5,7].

POLICY IMPLICATIONS
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Govermnents  in  the  Caribbean  recognized  that  diabetes  was  one  of  the  non-
communicable diseases that places a high demand on health care resources in the
region.  In  response  to  this  growing  problem,  the  Heads  of  Government  in  the
Caribbean  convened  in  Trinidad  and  Tobago  in  2007[4].  They  formulated  the
CARICOM Port of Spain Declaration[4] that aimed to create and implement regional
policies to improve the management of non-communicable diseases.

A three-tiered approach was adopted to address diabetic foot infections[39]: The first
tier focused on primary prevention, attempting to promote healthy lifestyles, optimize
metabolic control and educate persons with diabetes about foot care[3,4]; The next tier
focused on secondary prevention, promoting early detection and prompt treatment of
foot  infections  when  they  did  occur[8-10];  and  the  final  tier  focused  on  creating
evidenced-based treatment protocols suited to the Caribbean environment[11,12]. The
Caribbean substitution culture directly impacts the first and second tiers of these
public health policies.

From the point of view of primary prevention, dedicated diabetes clinics were
opened at strategic high-traffic areas within the community that were easy to access[8].
These were state-funded facilities with no user fees generated at these points of care.
This ensured that patients had unimpeded access to care. Additionally, these clinics
were staffed by local nurses and medical practitioners. The healthcare workers were
mostly Caribbean natives and were trained at the University of the West Indies, a
regional  medical  training  institution  providing  secondary  and  tertiary  medical
education that was geared to training practitioners for all 17 countries in the English-
speaking Caribbean[40]. This was important because these healthcare workers could
relate to persons with diabetes by using colloquial language, demonstrating knowle-
dge of local culture and discussing common practices. In this way, the healthcare
workers could build rapport and gain patient trust.

From the secondary prevention point of view, a network of public health centres
were  establised  across  the  nation  with  no  user  fees  generated  at  the  points  of
service[39]. A national referral policy was also implemented to ensure that patients
were routinely evaluated by specialists at tertiary referral facilities in a timely fashion.
Clear therapeutic protocols were also established[1-3] as a part of this national policy
document.

The Caribbean substitution culture has the potential to underutilize these policies.
Therefore creative solutions are required because these are different problems than
those in developing countries.

NEXT STEPS / RECOMMENDATIONS
Most Caribbean countries have implemented the above listed mechanisms to ensure
that patients with diabetic foot infections have unimpeded access to medical care.
Despite this, the “substitution culture” is evident in modern reports from Trinidad &
Tobago[14,39], Jamaica[41], Barbados[6,9,42] and Guyana[43] documenting that patients still do
not access medical care early. These reports suggest that the existing preventative
strategies fall short of their expectations. It may now be necessary to re-think these
strategies, taking into account the Caribbean substitution culture.

In order to address these practices, policy makers should be aware of the demogra-
phics of  these persons and document the practices that exist.  Harnarayan et  al[14]

examined 344 patients with diabetic foot infections who chose not to access medical
care in favour of alternative therapies. They identified middle-aged, afro-Caribbean
males at a mean age of 56.4 ± 12.4 years as the typical persons in whom the substi-
tution culture is manifest[14]. Surprisingly, it was experienced patients who lived with
diabetes for a mean duration of 13 years, that engaged in these practices[14]. This study
is important because it allows policy makers to identify a specific target population to
work with. Additional demographic information that would be useful to target this
problem include the educational level of the persons with diabetes who engage in this
practice. This should be a focus of future studies.

Patient education is already practiced in these settings as a part of the “three tier
approach” described above. Persons with diabetes were counseled in state-funded
diabetes clinics that were strategically placed in high-traffic areas in the community.
Harnarayan et al[14]  reported that the persons with diabetes who engaged in these
practices were informed patients, 100% having been previously counseled on the
dangers  of  diabetic  foot  infections.  However,  it  was not  stated whether  medical
practitioners who counseled these individuals had specific training in counseling
methods. Therefore, it  was unclear whether they were able to build rapport with
patients.  For  example,  the  counselors  could  inadvertently  build  distrust  if  they
maligned traditional practices or spoke down to patients in language they could not
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understand.  Alternatively,  it  would have been appropriate for  the counselors  to
address these practices by distinguishing ones that seemed effective from those that
were not and/or distinguishing practices that were harmful from those that might
have some value and warrant respect.

Another way that the educational process could be improved would be to have pre
and post-counseling surveys to determine whether the activity was successful in
curbing patient beliefs and practices. If an intervention is not proven to be successful,
then early change can be implemented.

Policy makers should always be aware of  the alternative strategies that  are in
common use and study their outcomes. In this way, patient education can be directed.
Ongoing research into this would also allow medical practitioners to identify specific
practices that may be harmful to patients and distinguish them from those that may
be beneficial. Patients may be appreciative of this approach. A good example is when
patients pour hot parrafin wax, cooking oil or grease directly onto an infected wound.
In persons with diabetes  who have neuropathy,  this  could result  in  devastating
thermal injury. In addition, we can point out that there is no standardized agent,
dosing, frequency of applications or duration of therapy.

In some cases, legal means can be used. For example, we detailed a disturbing
practice where persons with diabetes were able to purchase “pills” from unregulated
streetside vendors with no awareness of the name of the drug or instruction on dose,
frequency or duration of the drugs[14]. This demonstrates the severity of the problem
because the persons engaging in this practice had such indifference for conventional
medicine,  that  they were willing to pay “alternative healers” even though state-
funded conventional health care was available to them free of charge. This could be
curbed by policing and imposing penalties via the respective regulatory bodies.

CONCLUSION
Although the Caribbean substitution culture appears to be a barrier to effective treat-
ment of diabetic foot infections, there is little or no data on the driving forces behind
these practices. Continued directed research is required to understand the substitu-
tion culture before it can be addressed effectively.

Conventional  medical  practitioners  should  start  with  the  premise  that  these
alternative therapies can be an important complement to the treatment of Caribbean
persons. We should reassure these patients that the treatments need not be mutually
exclusive and encourage them to simultaneously seek medical advice as a part of
holistic care.

REFERENCES
1 Cawich SO, Islam S, Hariharan S, Harnarayan P, Budhooram S, Ramsewak S, Naraynsingh V. The

economic impact of hospitalization for diabetic foot infections in a Caribbean nation. Perm J 2014; 18:
e101-e104 [PMID: 24626079 DOI: 10.7812/TPP/13-096]

2 Gulliford MC, Ariyanayagam-Baksh SM, Bickram L, Picou D, Mahabir D. Counting the cost of diabetic
hospital admissions from a multi-ethnic population in Trinidad. Diabet Med 1995; 12: 1077-1085 [PMID:
8750217 DOI: 10.1111/J.1464-5491.1995.TB00424.x]

3 Solomon S, Affan AM, Gopie P, Noel J, Rahman R, Richardson R, Ramkisson S, Mungrue K, Hasranah
D, Naraynsingh V. Taking the next step in 2005, the year of the diabetic foot. Prim Care Diabetes 2008; 2:
175-180 [PMID: 18926787 DOI: 10.1016/j.pcd.2008.08.004]

4 Samuels TA, Hospedales CJ. From Port-of-Spain summit to United Nations High Level Meeting
CARICOM and the global non-communicable disease agenda. West Indian Med J 2011; 60: 387-391
[PMID: 22097668]

5 Walrond ER. The Caribbean experience with the diabetic foot management of the diabetic foot. West
Indian Med J 2001; 50 Suppl 1: 24-26 [PMID: 15973811]

6 Walrond ER, Ramesh J. Quality of care of patients with diabetic foot problems in Barbados. West Indian
Med J 1998; 47: 98-101 [PMID: 9861860]

7 Teelucksingh S, Ramdass MJ, Charran A, Mungalsingh C, Seemungal T, Naraynsingh V. The slipping
slipper sign: a marker of severe peripheral diabetic neuropathy and foot sepsis. Postgrad Med J 2009; 85:
288-291 [PMID: 19528301 DOI: 10.1136/pgmj.2008.075234]

8 Islam S, Harnarayan P, Cawich S, Mahabir V, Budhooram S, Bheem V, Ramsewak S, Naraynsingh V.
Secondary prevention of diabetic foot infections in a Caribbean nation: a call for improved patient
education. Int J Low Extrem Wounds 2013; 12: 234-238 [PMID: 23667105 DOI:
10.1177/1534734613486151]

9 Hennis AJ, Fraser HS, Jonnalagadda R, Fuller J, Chaturvedi N. Explanations for the high risk of diabetes-
related amputation in a Caribbean population of black african descent and potential for prevention.
Diabetes Care 2004; 27: 2636-2641 [PMID: 15504998 DOI: 10.2337/diacare.27.11.2636]

10 Teelucksingh S, Naraynsingh V. Injury to diabetic feet by thumb tacks. Lancet 1997; 350: 74 [PMID:
9217749 DOI: 10.1016/S0140-6736(05)66286-1]

11 Islam S, Cawich SO, Budhooram S, Harnarayan P, Mahabir V, Ramsewak S, Naraynsingh V. Microbial
profile of diabetic foot infections in Trinidad and Tobago. Prim Care Diabetes 2013; 7: 303-308 [PMID:

WJSP https://www.wjgnet.com July 30, 2019 Volume 9 Issue 2

Cawich SO et al. Caribbean substitution culture

16

http://www.ncbi.nlm.nih.gov/pubmed/24626079
https://dx.doi.org/10.7812/TPP/13-096
http://www.ncbi.nlm.nih.gov/pubmed/8750217
https://dx.doi.org/10.1111/J.1464-5491.1995.TB00424.x
http://www.ncbi.nlm.nih.gov/pubmed/18926787
https://dx.doi.org/10.1016/j.pcd.2008.08.004
http://www.ncbi.nlm.nih.gov/pubmed/22097668
http://www.ncbi.nlm.nih.gov/pubmed/15973811
http://www.ncbi.nlm.nih.gov/pubmed/9861860
http://www.ncbi.nlm.nih.gov/pubmed/19528301
https://dx.doi.org/10.1136/pgmj.2008.075234
http://www.ncbi.nlm.nih.gov/pubmed/23667105
https://dx.doi.org/10.1177/1534734613486151
http://www.ncbi.nlm.nih.gov/pubmed/15504998
https://dx.doi.org/10.2337/diacare.27.11.2636
http://www.ncbi.nlm.nih.gov/pubmed/9217749
https://dx.doi.org/10.1016/S0140-6736(05)66286-1


23742849 DOI: 10.1016/j.pcd.2013.05.001]
12 Islam S, Harnarayan P, Cawich SO, Budhooram S, Bheem V, Mahabir V, Ramsewak S, Aziz I,

Naraynsingh V. Epidemiology of diabetic foot infections in an eastern Caribbean population: a prospective
study. Perm J 2013; 17: 37-40 [PMID: 23704841 DOI: 10.7812/TPP/12-126]

13 Bennett NR, Francis DK, Ferguson TS, Hennis AJ, Wilks RJ, Harris EN, MacLeish MM, Sullivan LW; U.
S. Caribbean Alliance for Health Disparities Research Group (USCAHDR). Disparities in diabetes
mellitus among Caribbean populations: a scoping review. Int J Equity Health 2015; 14: 23 [PMID:
25889068 DOI: 10.1186/s12939-015-0149-z]

14 Harnarayan P, Cawich SO, Islam S, Ramsewak S, Naraynsingh V. Self-directed treatment for lower limb
wounds in persons with diabetes: a short report. Patient Prefer Adherence 2014; 8: 1173-1177 [PMID:
25214770 DOI: 10.2147/PPA.S68680]

15 Ferguson TS, Tulloch-Reid MK, Younger NO, Wright-Pascoe RA, Boyne MS, McFarlane SR, Francis
DK, Wilks RJ. Diabetic foot complications among patients attending a specialist diabetes clinic in
Jamaica: prevalence and associated factors. West Indian Med J 2013; 62: 216-223 [PMID: 24564043]

16 Ng JY, Boon HS, Thompson AK, Whitehead CR. Making sense of "alternative", "complementary",
"unconventional" and "integrative" medicine: exploring the terms and meanings through a textual analysis.
BMC Complement Altern Med 2016; 16: 134 [PMID: 27206976 DOI: 10.1186/s12906-016-1111-3]

17 Cawich SO, Harnarayan P, Islam S, Nahmorah J B, Budhooram S, Ramsewak S, Ramdass MJ,
Naraynsingh V. Topical "soft candle" applications for infected diabetic foot wounds: a cause for concern?
Int J Biomed Sci 2014; 10: 111-117 [PMID: 25018679]

18 Cawich SO, Harnarayan P, Budhooram S, Bobb NJ, Islam S, Naraynsingh V. Wonder of Life (kalanchoe
pinnata) leaves to treat diabetic foot infections in Trinidad &amp; Tobago: a case control study. Trop Doct
2014; 44: 209-213 [PMID: 25082340 DOI: 10.1177/0049475514543656]

19 Nair SA, Sabulal B, Radhika J, Arunkumar R, Subramoniam A. Promising anti-diabetes mellitus activity
in rats of β-amyrin palmitate isolated from Hemidesmus indicus roots. Eur J Pharmacol 2014; 734: 77-82
[PMID: 24726843 DOI: 10.1016/j.ejphar.2014.03.050]

20 Tag H, Kalita P, Dwivedi P, Das AK, Namsa ND. Herbal medicines used in the treatment of diabetes
mellitus in Arunachal Himalaya, northeast, India. J Ethnopharmacol 2012; 141: 786-795 [PMID:
22433536 DOI: 10.1016/j.jep.2012.03.007]

21 Kadir MF, Bin Sayeed MS, Shams T, Mia MM. Ethnobotanical survey of medicinal plants used by
Bangladeshi traditional health practitioners in the management of diabetes mellitus. J Ethnopharmacol
2012; 144: 605-611 [PMID: 23063956 DOI: 10.1016/j.jep.2012.09.050]

22 Ocvirk S, Kistler M, Khan S, Talukder SH, Hauner H. Traditional medicinal plants used for the treatment
of diabetes in rural and urban areas of Dhaka, Bangladesh--an ethnobotanical survey. J Ethnobiol
Ethnomed 2013; 9: 43 [PMID: 23800215 DOI: 10.1186/1746-4269-9-43]

23 Dou F, Xi M, Wang J, Tian X, Hong L, Tang H, Wen A. alpha-Glucosidase and alpha-amylase inhibitory
activities of saponins from traditional Chinese medicines in the treatment of diabetes mellitus. Pharmazie
2013; 68: 300-304 [PMID: 23700798 DOI: 10.1691/ph.2013.2753]

24 Zhang SX, Sun H, Sun WJ, Jiao GZ, Wang XJ. Proteomic study of serum proteins in a type 2 diabetes
mellitus rat model by Chinese traditional medicine Tianqi Jiangtang Capsule administration. J Pharm
Biomed Anal 2010; 53: 1011-1014 [PMID: 20674218 DOI: 10.1016/j.jpba.2010.06.033]

25 Li WW, Guo H, Li HH, Wang LL, Fu H, Wang XM. Integration of traditional Chinese medicines and
Western medicines for treating diabetes mellitus with coronary heart disease: a systematic review. J Altern
Complement Med 2013; 19: 492-500 [PMID: 23360660 DOI: 10.1089/acm.2012.0568]

26 Ji L, Tong X, Wang H, Tian H, Zhou H, Zhang L, Li Q, Wang Y, Li H, Liu M, Yang H, Gao Y, Li Y, Li
Q, Guo X, Yang G, Zhang Z, Zhou Z, Ning G, Chen Y, Paul S; Evidence-Based Medical Research of
Xiaoke Pill Study Group. Efficacy and safety of traditional chinese medicine for diabetes: a double-blind,
randomised, controlled trial. PLoS One 2013; 8: e56703 [PMID: 23460810 DOI:
10.1371/journal.pone.0056703]

27 Ooi CP, Yassin Z, Hamid TA. Momordica charantia for type 2 diabetes mellitus. Cochrane Database Syst
Rev 2012; CD007845 [PMID: 22895968 DOI: 10.1002/14651858.CD007845.pub3]

28 Ooi CP, Loke SC. Sweet potato for type 2 diabetes mellitus. Cochrane Database Syst Rev 2013;
CD009128 [PMID: 24000051 DOI: 10.1002/14651858.CD009128.pub3]

29 Rashidi AA, Mirhashemi SM, Taghizadeh M, Sarkhail P. Iranian medicinal plants for diabetes mellitus: a
systematic review. Pak J Biol Sci 2013; 16: 401-411 [PMID: 24498803 DOI: 10.3923/pjbs.2013.401.411]

30 Rizvi SI, Mishra N. Traditional Indian medicines used for the management of diabetes mellitus. J Diabetes
Res 2013; 2013: 712092 [PMID: 23841105 DOI: 10.1155/2013/712092]

31 Ozkol H, Tuluce Y, Dilsiz N, Koyuncu I. Therapeutic potential of some plant extracts used in Turkish
traditional medicine on streptozocin-induced type 1 diabetes mellitus in rats. J Membr Biol 2013; 246: 47-
55 [PMID: 23052826 DOI: 10.1007/s00232-012-9503-x]

32 Rutebemberwa E, Lubega M, Katureebe SK, Oundo A, Kiweewa F, Mukanga D. Use of traditional
medicine for the treatment of diabetes in Eastern Uganda: a qualitative exploration of reasons for choice.
BMC Int Health Hum Rights 2013; 13: 1 [PMID: 23282020 DOI: 10.1186/1472-698X-13-1]

33 Diallo A, Traore MS, Keita SM, Balde MA, Keita A, Camara M, Van Miert S, Pieters L, Balde AM.
Management of diabetes in Guinean traditional medicine: an ethnobotanical investigation in the coastal
lowlands. J Ethnopharmacol 2012; 144: 353-361 [PMID: 23006605 DOI: 10.1016/j.jep.2012.09.020]

34 Semenya S, Potgieter M, Erasmus L. Ethnobotanical survey of medicinal plants used by Bapedi healers to
treat diabetes mellitus in the Limpopo Province, South Africa. J Ethnopharmacol 2012; 141: 440-445
[PMID: 22430018 DOI: 10.1016/j.jep.2012.03.008]

35 Keter LK, Mutiso PC. Ethnobotanical studies of medicinal plants used by Traditional Health Practitioners
in the management of diabetes in Lower Eastern Province, Kenya. J Ethnopharmacol 2012; 139: 74-80
[PMID: 22020309 DOI: 10.1016/j.jep.2011.10.014]

36 Carrington S, Cohall DH, Gossell-Williams M, Lindo JF. The antimicrobial screening of a Barbadian
medicinal plant with indications for use in the treatment of diabetic wound infections. West Indian Med J
2012; 61: 861-864 [PMID: 24020224 DOI: 10.7727/wimj.2011.223]

37 Chen M, Zheng H, Yin LP, Xie CG. Is oral administration of Chinese herbal medicine effective and safe
as an adjunctive therapy for managing diabetic foot ulcers? A systematic review and meta-analysis. J
Altern Complement Med 2010; 16: 889-898 [PMID: 20673140 DOI: 10.1089/acm.2009.0470]

38 Xie XS, Wang YJ, Zuo C, Fan JM, Li XJ. A case report of an effective treatment for diabetic foot ulcers
with integration of traditional Chinese medicine and Western medicine. J Diabetes Complications 2009;
23: 360-364 [PMID: 18599321 DOI: 10.1016/j.jdiacomp.2008.05.002]

WJSP https://www.wjgnet.com July 30, 2019 Volume 9 Issue 2

Cawich SO et al. Caribbean substitution culture

17

http://www.ncbi.nlm.nih.gov/pubmed/23742849
https://dx.doi.org/10.1016/j.pcd.2013.05.001
http://www.ncbi.nlm.nih.gov/pubmed/23704841
https://dx.doi.org/10.7812/TPP/12-126
http://www.ncbi.nlm.nih.gov/pubmed/25889068
https://dx.doi.org/10.1186/s12939-015-0149-z
http://www.ncbi.nlm.nih.gov/pubmed/25214770
https://dx.doi.org/10.2147/PPA.S68680
http://www.ncbi.nlm.nih.gov/pubmed/24564043
http://www.ncbi.nlm.nih.gov/pubmed/27206976
https://dx.doi.org/10.1186/s12906-016-1111-3
http://www.ncbi.nlm.nih.gov/pubmed/25018679
http://www.ncbi.nlm.nih.gov/pubmed/25082340
https://dx.doi.org/10.1177/0049475514543656
http://www.ncbi.nlm.nih.gov/pubmed/24726843
https://dx.doi.org/10.1016/j.ejphar.2014.03.050
http://www.ncbi.nlm.nih.gov/pubmed/22433536
https://dx.doi.org/10.1016/j.jep.2012.03.007
http://www.ncbi.nlm.nih.gov/pubmed/23063956
https://dx.doi.org/10.1016/j.jep.2012.09.050
http://www.ncbi.nlm.nih.gov/pubmed/23800215
https://dx.doi.org/10.1186/1746-4269-9-43
http://www.ncbi.nlm.nih.gov/pubmed/23700798
https://dx.doi.org/10.1691/ph.2013.2753
http://www.ncbi.nlm.nih.gov/pubmed/20674218
https://dx.doi.org/10.1016/j.jpba.2010.06.033
http://www.ncbi.nlm.nih.gov/pubmed/23360660
https://dx.doi.org/10.1089/acm.2012.0568
http://www.ncbi.nlm.nih.gov/pubmed/23460810
https://dx.doi.org/10.1371/journal.pone.0056703
http://www.ncbi.nlm.nih.gov/pubmed/22895968
https://dx.doi.org/10.1002/14651858.CD007845.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24000051
https://dx.doi.org/10.1002/14651858.CD009128.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24498803
https://dx.doi.org/10.3923/pjbs.2013.401.411
http://www.ncbi.nlm.nih.gov/pubmed/23841105
https://dx.doi.org/10.1155/2013/712092
http://www.ncbi.nlm.nih.gov/pubmed/23052826
https://dx.doi.org/10.1007/s00232-012-9503-x
http://www.ncbi.nlm.nih.gov/pubmed/23282020
https://dx.doi.org/10.1186/1472-698X-13-1
http://www.ncbi.nlm.nih.gov/pubmed/23006605
https://dx.doi.org/10.1016/j.jep.2012.09.020
http://www.ncbi.nlm.nih.gov/pubmed/22430018
https://dx.doi.org/10.1016/j.jep.2012.03.008
http://www.ncbi.nlm.nih.gov/pubmed/22020309
https://dx.doi.org/10.1016/j.jep.2011.10.014
http://www.ncbi.nlm.nih.gov/pubmed/24020224
https://dx.doi.org/10.7727/wimj.2011.223
http://www.ncbi.nlm.nih.gov/pubmed/20673140
https://dx.doi.org/10.1089/acm.2009.0470
http://www.ncbi.nlm.nih.gov/pubmed/18599321
https://dx.doi.org/10.1016/j.jdiacomp.2008.05.002


39 Cawich SO, Harnarayan P, Islam S, Budhooram S, Ramsewak S, Naraynsingh V. Adverse events in
diabetic foot infections: a case control study comparing early versus delayed medical treatment after home
remedies. Risk Manag Healthc Policy 2014; 7: 239-243 [PMID: 25473322 DOI: 10.2147/RMHP.S72236]

40 Cawich SO, Albert M, Singh Y, Dan D, Mohanty S, Walrond M, Francis W, Simpson LK, Bonadie KO,
Dapri G. Clinical outcomes of single incision laparoscopic cholecystectomy in the anglophone Caribbean:
a multi centre audit of regional hospitals. Int J Biomed Sci 2014; 10: 191-195 [PMID: 25324700]

41 East JM, Yeates CB, Robinson HP. The natural history of pedal puncture wounds in diabetics: a cross-
sectional survey. BMC Surg 2011; 11: 27 [PMID: 22004373 DOI: 10.1186/1471-2482-11-27]

42 Guell C, Unwin N. Barriers to diabetic foot care in a developing country with a high incidence of diabetes
related amputations: an exploratory qualitative interview study. BMC Health Serv Res 2015; 15: 377
[PMID: 26369788 DOI: 10.1186/s12913-015-1043-5]

43 Lowe J, Sibbald RG, Taha NY, Lebovic G, Martin C, Bhoj I, Kirton R, Ostrow B; Guyana Diabetes and
Foot Care Project Team. The Guyana Diabetes and Foot Care Project: a complex quality improvement
intervention to decrease diabetes-related major lower extremity amputations and improve diabetes care in a
lower-middle-income country. PLoS Med 2015; 12: e1001814 [PMID: 25898312 DOI:
10.1371/journal.pmed.1001814]

WJSP https://www.wjgnet.com July 30, 2019 Volume 9 Issue 2

Cawich SO et al. Caribbean substitution culture

18

http://www.ncbi.nlm.nih.gov/pubmed/25473322
https://dx.doi.org/10.2147/RMHP.S72236
http://www.ncbi.nlm.nih.gov/pubmed/25324700
http://www.ncbi.nlm.nih.gov/pubmed/22004373
https://dx.doi.org/10.1186/1471-2482-11-27
http://www.ncbi.nlm.nih.gov/pubmed/26369788
https://dx.doi.org/10.1186/s12913-015-1043-5
http://www.ncbi.nlm.nih.gov/pubmed/25898312
https://dx.doi.org/10.1371/journal.pmed.1001814


Published By Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wjgnet.com

Help Desk:https://www.f6publishing.com/helpdesk

https://www.wjgnet.com

© 2019 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com

	WJSPv9i1
	WJSPv9i2

