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Message
From the Editor
We are about to be 40
in the next issue. We
are middle age but we
are still excited!
From the dawn of 2016, The Clinical Academia
will be in English only. We will publish more
often, six issues a year or every two months.
Ethics will be the area we focus on with the
practical strategic plan. As we are a part of
Asean Citation Index (ACI) after we have been
long in Class I of the Thai Citation Index (TCI)
since the beginning of the introduction of
classification system in Thailand. High quality
is the must. Our passion to bring out the best
in every research presented in this journal and
deliver properly to our audiences is still going
on. It would be no more or no less when we
talking about medicine. The world of medicine
always moves forward. Here now and then are
its places. Keep going is the best suggestion
for all of us. Gather the most of evidences
before make any decisions, read between the
lines to see the real information without bias.
There is not thing such a panacea. Evidences
are still needed for the maximum benefit of
the mankind. Hope you enjoy reading our
yellow issue of The Clinical Academia.
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From the Volume 39 Issue 1, we left with the
history of medicine at the Dark Age, and
here is what we have next after 15 AD. The
blossom of knowledge began again,
Renaissance, when Paracelsus, a Swiss
German botanist, philosopher, doctor,
astrologer, and general occultist who was
named as the father of toxicology. He was
one of the first medical doctor to
encourage that physicians required a strong
academic knowledge in the natural
sciences, especially in the field of chemistry.
His view was that illness and health in the
body was basically based on the harmony of
(i) man or microcosm and (ii) surrounding or
nature or macrocosm. He took an approach
differently from the doctor before him,
using this analogy not in the way of soulpurification but in the way that humans had
to have certain equilibrium of minerals in
the bodies, and that certain illnesses of the
body had chemical treatment that could
help them. He was the considered as the
one who brought the new approach of
medicine and the term of dosage of
chemistry to be used since then. However,
he died in an tragic event as he was named
after his reputation for anger in 1541.
Andreas Vesalius was one and the
very first pioneer who are very obsessed
with anatomy after Galen who lived in 200
AD. He was born around 1500 AD and
spent many years in anatomy research. At
his time, corpse dissection was still
prohibited. Thus, we must think that he
expanded his knowledge might have to
involve with some illicit procedures but that
did not refrain him for exploring human
body. He published his first book ”De
Humani Corporis Fabrica- on the fabric of
the human body” in 1543. This book was a
groundbreaking to what we had known for
human anatomy since Galen. However, his
life was ended in tragic, similar to the those
advance thinkers to the time. Vesalius, who

lived in Spain with close connections to
King Philip II, had been asked to treat a
Spanish nobleman who subsequently died.
Vesalius asked the family if he could do an
autopsy on the body to determine the
cause of his death, however, when he cut
into the body it was discovered that the he
was still alive. The family later called for
Vesalius’s execution for murder, however,
the King himself intervened and saved
Vesalius with a promise that he would
perform penance for the crime by a
pilgrimage to Jerusalem and Mount Sinai.
In 1564, he left for a trip to the Holy Land
but died on 15 October 1564 on the Greek
island of Zakynthos during the journey
home.
Ambroise Paré was born around
1500 AD in the Northwestern France in the
family of barber surgeons. In the past, minor
surgery was done by a barber that is for the
reason for the symbol of spiral of red and
white in front of every barber shop stand for
blood and dressing. However, he was the
one who upscaled the practice of surgeon
went beyond the usual practice at the time
and set a new landmark for surgery as well
as obstetrics. A collection of Paré's works
(he published these separately throughout
h i s l i f e t i m e j o u r n e y, b a s e d o n h i s
experiences treating soldiers from war) was
published at Paris in 1575. From this, he was
later called, Father of Surgery.
William Harvey who was born in
1578 and became the physician of King of
England, was the one who discovered the
circulation system of human being as
previously we know only anatomy from
Galen and Vesalius but we lacked of the
knowledge of circulation system. He was an
English physician who made seminal
contributions in anatomy and physiology
and in detail the systemic circulation and
properties of blood being pumped to the
brain and body by the heart.
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We are now moving to more recent
explorers of medicine; Edward Jenner. He
was the one who saved us from the Small
Pox back to date around 1800 AD. He was
trained and involving in biology with great
progress in clinical surgery while studying
with John Hunter in London. While Jenner's
interest in the protective effects of cowpox
began during his apprenticeship with
George Harwicke, it was 1796 before he
made the first step in the long process
before smallpox was totally eradicated. The
record shows that it was there that Jenner
heard a dairymaid say, “I shall never have
smallpox for I have had cowpox. I shall
never have an ugly pockmarked face.” It
was a common belief that dairymaids were
in some way protected from smallpox. On
May 14, 1796, using substance from Nelms'
lesions, he inoculated an 8-year-old boy,
James Phipps to prove his idea.
Subsequently, the boy developed mild fever
and discomfort in the axillae. Nine days
after the procedure he felt cold and had
lost his appetite, but on the next day he was
recovered. In July 1796, Jenner inoculated
the boy again, this time with substance from
a fresh smallpox lesion. No disease
developed, and Jenner concluded that
protection was complete.
In 1797, Jenner submitted his idea
to the Royal Society describing his
experiment and observations. However, the
paper was rejected. Then in 1798, having
added a few more cases to his initial
experiment, Jenner privately published a
small booklet entitled “An Inquiry into the
Causes and Effects of the Variolae Vaccinae,
a disease discovered in some of the western
counties of England, particularly
Gloucestershire and Known by the Name of
Cow Pox”. Before, the world recognised his
works, he was in the difficult position where
people or even media made joke for his
invention (Figure 1).

Figure 1. Media Made Joke with Jenner’s
Procedure

Ignaz Semmelweis was a Hungarian
doctor who known for an early pioneer of
antiseptic procedures. He discovered that
the incidence of puerperal fever or childbed
fever could be dramatically reduced by the
use of hand disinfection in obstetrical
clinics. Puerperal fever was common in
mid-19th-century hospitals and often fatal,
with mortality rate about 10–35%. He
proposed the practice of washing hands
with chlorinated lime solutions in 1847 while
working in Vienna General Hospital's First
Obstetrical Clinic, where doctors' wards had
three times higher mortality than the
midwives' wards. He published a book of
his findings in Etiology, Concept and
Prophylaxis of Childbed Fever.
In spite of various publications of
results that hand washing reduced mortality
to below 1%, Semmelweis's observations
contradicted with the established scientific
and medical opinions at that time and his
ideas were rejected by the medical
community. Some were offended at the
suggestion that they should wash their
hands and Semmelweis could offer no
acceptable scientific explanation for his
findings. Semmelweis's practice earned
widespread acceptance years after his
death, when Louis Pasteur confirmed the
germ theory and Joseph Lister, later acting
on the French microbiologist's research,
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practiced and operated, using hygienic
methods with high success. In 1865,
Semmelweis was committed to an asylum,
where he died at the age of 47 only 14 days
after he was committed. The era of
antiseptics was begun since then.
In term medical device, stethoscope
was firstly invented on the last day of 1815
by Rene’ Leannec, a French physician. X-ray
was later discovered in 1895 by Wilhelm
Conrad Roentgen, a Germen physicist.
Eight years later electrocardiogram was
invented in 1903 by Willem Einthoven.
However, the first commercial drug in the
world was morphine and quinine in which
the local apothecaries expanded their role
from distributing botanical drugs to
wholesale manufacture in 1800s. At that
time, morphine was the analgesic and
sleep-inducing agent that were extracted
from plants. Multinational corporations

including Merck, Roche, Wellcome, Abbott,
Upjohn began to establish local apothecary
shops. Later in late 1880s, organic chemical
synthesis was performed.
Antibiotics was firstly invented by
Alexander Fleming in 1928 but the
production for the large scale have to wait
till nearly the end of the World War II. At
t h a t t i m e , B a y e r, t h e G e r m a n
pharmaceutical company introduced
Prontosil, the sulfonamid class of antibiotics
that was really used in the mass scale prior
to that of penicillin.
History of medicine tells us that we
are very young at age, our knowledge is so
limited. Drugs, medical devices and
medical principles are relatively new. We
then can be arrogant and ignore the truth
of nature that we do not truly understand.
Ultimate knowledge is not yet to come.
Learn is the only option we have.

B I B L I O G R A P H I E S
1.Bowers, Barbara S. ed. The Medieval
Hospital and Medical Practice (Ashgate,
2007); 258pp; essays by scholars
2. Brockliss, Laurence and Colin Jones. The
Medical World of Early Modern France
(1997) . 984pp; highly detailed survey, 1600–
1790s excerpt and text search
3. Bynum, W. F. and Roy Porter, eds.
Companion Encyclopedia of the History of
Medicine (2 vol. 1997); 1840pp; 36 long
essays by scholars excerpt and text search
4. Bynum, W.F. et al. The Western Medical
Tradition: 1800–2000 (2006) 610pp; 4 very
long essays excerpt and text search
5. Conrad, Lawrence I. et al. The Western
Medical Tradition: 800 BC to AD 1800
(1995); excerpt and text search.
6. Cooter, Roger; Pickstone, John V., ed.
(2003). Companion to Medicine in the 20th
C e n t u r y. Ta y l o r & F r a n c i s . 7 5 6 p p .
ISBN 978-0-415-28603-9.
7. Donahue, M. Patricia. Nursing, The
Finest Art: An Illustrated History (3r ed.
2010) excerpt and text search
8. Horstmanshoff, H.F.J.; Tilburg, CR Van;
Stol, M (2004). Magic and Rationality in
Ancient Near Eastern and Graeco-Roman
Medicine. Leiden: Brill. ISBN 90-04-13666-5.

9. Jackson, Mark, ed. (2011The Oxford
Handbook of the History of Medicine.
Oxford University Press. 672pp.
ISBN 978-0-19-954649-7.
10. Loudon, Irvine, ed. Western Medicine:
An Illustrated History (1997) online
11. McGrew, Roderick. Encyclopedia of
Medical History (1985)
12. Porter, Roy (1997). The Greatest Benefit
to Mankind: A Medical History of Humanity
from Antiquity to the Present. Harper
Collins. ISBN 0-00-215173-1.
13. Nutton, Vivian. Ancient Medicine (2004)
489 pp online
14. Porter, Roy, ed. The Cambridge
Illustrated History of Medicine (2001)
excerpt and text search
15. Porter, Roy, ed. The Cambridge History
of Medicine (2006); 416pp; excerpt and text
search same text without the illustrations
16. Porter, Roy. Blood and Guts: A Short
History of Medicine (2004) 224pp; excerpt
and text search
17. Rosenberg, Charles Ernest, ed. (1992).
Framing Disease: Studies in Cultural
History. Rutgers University Press. 326pp.
ISBN 978-0-8135-1757-5.

12

18. Rousseau Rousseau, George S., ed.
(2003). Framing and Imagining Disease in
Cultural History. Basingstoke: Palgrave
Macmillan. ISBN 1-4039-1292-0. With
Miranda Gill, David Haycock and Malte
Herwig.
19. Singer, Charles, and E. Ashworth
Underwood. A Short History of Medicine
(2nd ed. 1962)
20. Siraisi, Nancy G. " Medicine, 1450–1620,
and the History of Science," Isis (2012)
103#3 pp 491–514 DOI: 10.1086/667970
21. Siraisi, Nancy G. Medieval and Early
Renaissance Medicine: An Introduction to
Knowledge and Practice (1990) excerpt and
text search
22. Watts, Sheldon. Disease and Medicine
in World History (2003), 166pp online
23. Wear, Andrew, ed. (1992). Medicine in
Society: Historical Essays. Cambridge
University
Press.
397pp.
ISBN 978-0-521-33639-0.
24. Weatherall, Miles. In Search of a Cure: A
History of Pharmaceutical Discovery (1990),
emphasis on antibiotics.-32.

CASE REPORT

Intussusception in Adults: Case Reports and
Review of Literature
Wipawadee Saenkote, M.D.
Radiology Department, Mahasarakam Hospital, Thailand

CASE REPORT

ABSTRACT
Intussusception is an invagination of the proximal bowel loops into the more distal
bowel loops. Adult intussusception is rare. It accounts only 5% of all
intussusceptions and its clinical presentations are not as classical as that in children.
Secondary intussusception is more common in adults due to various causes.
Intussusception can be diagnosed easily by both ultrasonography (US) and
computed tomography (CT). CT may give more details about lead point which
important for treatment plan. Surgery is the definite treatment. Bowel resection
without intussusception reduction is more acceptable unless the leading point is
benign. In this report, we have identified six cases of intussusception in adults
between Nov 2013 and Nov 2015. All of them were well recovered after prompt
interventions.
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oblique view, the intussusception is seen as
pseudokidney sign (Figure 1C.) bowelwithin-bowel appearance.3 On axial plane,
the intussusception may be seen in round
target mass. From the CT, it can be seen as
pseudokidney or sausage-shaped mass on
peripendicular axis (Figure 2).3,8,10,11 The
proximal bowel dilatation may or may not
be seen. 3,8,11 CT is very helpful in
identification of lead point, particularly in
large bowel intussusception which is more
likely to have neoplastic aetiology,
approximately 50-60%.3,7 Primary neoplasm
is more common than metastasis. However,
benign or malignant lead point cannot be
totally distinguished by CT.11 In the case
with malignant lead point, CT can help
staging.12 Despite the pathognomonic
appearance of intussusception on CT and
US, the lead point is not being readily
identified.8 The lead point may be small,
hidden within the intussusception, and
infrequently seen. 8,10,11 The surgical
treatment with simple resection in adult
intussusception is required in most cases.
The resection without reduction is preferred
but still controversial.5,12

INTRODUCTION
Adult intussusception is rare and occurs
about 5% of all intussusceptions and causes
only 1% of all intestinal obstructions.1
Unlike intussusception in children which
mostly idiopathic; 2 70-90% of adult
intussusceptions usually have leading
points.3,4 The lead point of the adult
intussusception may be primary or
secondary intestinal malignancy or nonneoplastic aetiology e.g., polyps, lipoma,
Meckel’s diverticulum and parasites. The
most common leading point is intestinal
neoplasm and found about 65% of cases.1
The most common site is small intestine.5
The bowel loops and mesenteric
fold telescopes inside the lumen of the
adjacent bowel loops are called
intussusception. The invaginated loops are
called intussusceptum. The outer bowel
loops are known as intussuscipiens (Figure
1).3 These are producing a complex softtissue mass consists of intussusceptum and
intussuscipiens. The leading point may be
seen distal to the tip of the telescoped
bowel loops. There are four categories of
intussusceptions classified by site of origin.
They are enteroenteric, ileocolic, ileocaecal,
and colocolic intussusceptions.5 They may
also classified based on the presence of
lead point as intussusception with lead
point and without leading point or
idiopathic.3 Since the clinical symptoms are
not specific and often long standing. The
imaging such as ultrasonography (US) and
computed tomography (CT) play an
important role in term of diagnosis, find
lead point, and give treatment plans.9 The
sensitivity of US for the diagnosis of the
intussusception is approximately 98-100%.2
The appearance of intussusception on US
depends on the axis of the scanned
intussusception. On axial scans, the
multiple concentric ring sign and crescentin-doughnut sign are seen (Figure 1A). On
the longitudinal scans, the hayfork sign and
sandwich sign are seen (Figure 1B). On

REPORT OF CASES
Case 1
A 66-year-old male presented with
periumbilical pain for about 12 hours and
had a shifting of pain to right lower
quadrant (RLQ) with nausea and vomiting
for a few hours. He had been diagnosed
with smear positive pulmonary tuberculosis
for 3 years and had a completed course of
treatment. In this admission, he was
suspected of having an abdominal mass at
RLQ. He underwent an emergency
ultrasonography of the whole abdomen
which showed ileocolic intussusception with
severe small bowel dilatation and small
amount of ascites (Figure 3). At the
emergency laparotomy, the ileocolic
intussusception was found and then the
end-to-side anastomosis was done.
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Figure 1. Ultrasonography Findings.
Panel A, the ultrasonography of a 12-year-old boy presented with recurrent episodes of abdominal pain.
He had colocolic intussusception caused by tubular adenoma of distal transverse colon. The axial scan
shows multiple concentric ring sign (open arrow); Panel B & C show findings of patient with idiopathic
adult intussusception; Panel B, the longitudinal view shows hayfork sign (open arrow); Panel C, he oblique
view shows pseudokidney sign (black arrow).The intussusception on CT is clearly seen. It typically shows a
pathognomonic.

A

B

A

B

Figure 2. Computed
Tomography Findings.
A 38-year-old female presented
w i t h d y s p e p s i a f o r s e v e ra l
months. The computed
tomography shows ileocolic
intussusception with lipoma
(black arrow) as a lead point.
Panel A, axial MDCT scans on
axial view of the intussusception
shows target mass; Panel B,
Sausage-shaped or pseudokidney mass is seen on coronal
view.

C

Figure 3. Ultrasonography Findings of Case 1.
Panel A, An emergency ultrasonography of the whole abdomen demonstrates the oblique scan of the
intussusception with pseudokidney sign; Panel B, longitudinal scan of the intussusception with hay-fork
sign; Panel C, The dilated small bowel loops which indicate small bowel obstruction are seen.

He made an eventful recovery.
Pathology showed coagulative necrosis of
the leading point (Figure 4) of the resected

17

colon without bowel mass, adenoma, or
diverticulum. Reactive lymph nodes were
found.
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Figure 4.Histological Findings of
the Case I.
Th e p at h o l o g i c a l d i a g n o s i s
showed intussusception with
coagulative necrosis of the
leading point. No malignancy or
adenoma is seen. Ten reactive
lymph nodes were found.

Case 2
A 53-year-old female presented with left
lower quadrant pain for a few days. She had
severe nausea and vomiting with no passing
of stool and gas for a day. She had a history
of abdominal surgery for cholecystectomy
for a few years.
Her abdominal examination at the
admission showed distended abdomen with
marked and localized rebound tenderness at
left lower quadrant of the abdomen. No
mass was palpated. The acute abdomen
series showed distal small bowel obstruction
with classic step-ladder pattern (Figure 5).
She was diagnosed as complete gut
obstruction and was send for an emergency
computed tomography of the whole
abdomen. Her computed tomography was
done without intravenous contrast
administration due to her impair renal
function. It showed ileo-ileal intussusception
with small bowel obstruction. A 2.5-cm soft
tissue density tumor at the tip of the
intussusceptum was seen. The midline
laparotomy was done. The ileo-ileal
intussusception with a 2.5-cm small bowel
tumor as a leading point was found. The
small bowel resection without
intussusception reduction was done. An
eventful recovery was occurred. The
pathology report showed an inflammatory
small bowel polyp with benign ulceration
and granulation tissue.

segment of small bowel intussusception at
right-sided abdomen with proximal small
bowel obstruction (Figure 6). At the
laparotomy, the computed tomography
findings were confirmed. The enteric
intussusception was found. The small bowel
re s e c t i o n w i t h o u t re d u c t i o n o f t h e
intussusception and end-to-end
anastomosis were done. The pathology
showed acute inflammation with coagulative
necrosis of the jejunum. The leading cause
of the intussusception was Taenia species
parasitic infection.
Case 4
A 48-year-old male presented with left lower
abdominal pain, nausea, and constipation
for several weeks. He experienced anorexia
and intermittent abdominal pain for a
month. He had been diagnosed with
primary lung cancer for a few months before
this visit but he refused the treatment. The
abdominal examination showed no mass.
The acute abdominal series showed dilated
small bowels with right parahilar mass
(Figure 7). The consequent CT showed
enteric and ileocolic intussusceptions with
irregular-shaped, enhancing small bowel
masses at the tip of the intussusceptum as
the lead points along with jejunal mass.
These are causing small bowel obstruction.
The laparotomy with reduction of
intussusceptions was done and multiple
small bowel masses were found during the
operation. The terminal ileal perforation was
seen. The small bowel resection with end-toend anastomosis was done. The pathology
report from the operational biopsy showed
metastatic small bowel masses from primary
lung cancer.

Case 3
A 50-year-old male presented with
constipation and nausea for a week. He had
history of low intake for a few months. He
was diagnosed with partial gut obstruction.
The computed tomography showed a long
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Figure 5. Radiological Findings of the Case 2.
Panel A, plain abdominal radiograph shows
dilated small bowel (step-ladder pattern) and
collapsed large bowel in supine view; Panel
B, the upright view demonstrates multiple airfluid levels in the dilated small bowel loops.
These are typical for small bowel obstruction;
Panel C-E, non-contrasted CT of the abdomen
show an ileo-ileal intussusception with the
classic target like (arrow in C), sausageshaped (arrow in D and E) mass. These
findings are pathognomonic for
intussusception. The leading point (which is
small bowel polyp) is seen (arrow in D).

D

E

A

B

Figure 6. Radiological Findings of the Case 3.
Panel A, plain abdominal radiograph shows dilated small bowel (stepladder pattern) and collapsed large bowel in supine view; Panel B, the
upright view demonstrates multiple air-fluid levels in the dilated small
bowel loops. These are typical for small bowel obstruction; Panel C-E,
non-contrasted CT of the abdomen show an ileo-ileal intussusception
with the classic target like (arrow in C), sausage-shaped (arrow in D
and E) mass. These findings are pathognomonic for intussusception.
The leading point (which is small bowel polyp) is seen (arrow in D).
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E

Figure 7. Radiological Findings of the Case 4.
Panel A, Supine chest radiograph showed right hilar mass (arrow); Panel B-E, the axial CT shows ileocolic
intussusception (open arrow in Panel B), enhancing soft tissue mass at tip of the ileocolic intussusception
(double open arrows in Panel C), enteric intussusception (arrow in Panel D) and enhancing soft tissue
mass as lead point (double arrows in Panel E). There were also depicted multiple irregular-shaped,
enhancing small bowel masses (curve arrow in Panel B).

A

B

C

D

Figure 8. Radiological
Findings of the Case
5.
Panel A, axial
ultrasonography
shows typical targetlike lesion; Panel B
l o n g i t u d i n a l
ultrasonography
revealed a hay-fork
sign of colonic
intussusception; Panel
C , C o l o n i c
intussusception with
multiple paracolic
adenopathy (arrows)
seen on computed
tomography; Panel D,
a heterogeneous
enhancing soft tissue
mass at tip of the
intussusceptum (open
arrow).

the colon (Figure 8). No lead point was
depicted by ultrasound. The consequent CT
showed colonic intussusception at rightsided abdomen. An irregular-shaped,
heterogeneous enhancing soft tissue mass
was seen at the tip of the intussusceptum.
Multiple paracolic adenopathy were seen.
He was diagnosed with suspected colonic
cancer with colonic intussusception. The

cecal mass and colonic intussusception were
found during operation. He underwent an
emergency exploratory laparotomy with
right hemicolectomy without reduction of
the intussusception. He had a good post
operative recovery. The pathological report
showed a 5.4x4.5x2.5-cm poorly
differentiated adenocarcinoma of the cecum
as a lead point.
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Figure 9. Radiological
Findings of the Case 6.
The ultrasonography
showed ileocolic
intussusception with
multiple enlarged
paracolic lymph nodes.

A

B

C

D

Case 6
A 41-year-old male presented with
intermittent abdominal pain for a month. He
had no fever. His physical examination was
unremarkable. He was sent for
ultrasonography which showed ileocolic
intussusception at right-sided abdomen
(Figure 8). There were multiple enlarged
paracolic lymph nodes. He underwent right
hemicolectomy without intussusception
reduction. The ileocolic intussusception was
found in operation.The pathological report
showed diffuse large B-cell lymphoma of
terminal ileum, IC valve, cecum, and
paracolic lymph nodes.

lung cancer to small bowel. Three of five
cases whom had lead points; CT could
identify lead points in two cases. US could
pick up only lymph nodes but could not pick
up bowel mass in one case. These showed
superiority of CT than US in finding lead
point. Simple bowel resection without
intussusception reduction was done for all.
In conclusion, adult intussusception
is rare and its signs and symptoms are not as
typical and as frequent as in younger
patients. The investigation such as
ultrasonography and especially computed
tomography play very important role in
giving diagnosis and treatment plan. Lead
point is infrequently seen and CT is more
superior to ultrasonography. Due to more
frequently seen lead points, surgical
intervention is usually required.

CASE DISCUSSION
In this review of six patients diagnosed with
adult intussusception; one case was
idiopathic intussusception and five cases
had lead point. Two of five cases the lead
point were benign; one was small bowel
polyp and the latter one was parasite. Three
cases had malignant lead points. One case
was primary adenocarcioma of the cecum;
one was lymphoma; and one was metastatic
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A Case Report of Adult Intestinal
Intussusceptions:
Presenting at Khon Kaen Hospital
Sureeporn Tipsuntornsak, M.D.
Department of Radiology, Khon Kaen Hospital,
Khon Kaen, Thailand

CASE REPORT

ABSTRACT
Intussusception of the bowel is defined as the proximal segment of the
gastrointestinal tract within the lumen of adjacent segment. In most cases of
intussusceptions occur in children from the age of 6 months to 6 years old. However,
bowel intussusception in adult is considered a rare condition, accounting for 5% of
all cases of intussusceptions. Eight to twenty percent of cases are idiopathic, without
a lead point. Secondary intussusceptions is caused by organic lesions, such as
inflammatory bowel disease, postoperative adhesion, Meckel’s diverticulum, benign
and malignant lesion, metastatic neoplasm or even iatrogenic. Computed
tomography (CT) is the most sensitive diagnostic modality and can distinguish
between intussusceptions with or without a lead point. In this report, we presented a
62 years old case with diagnosis of intussusceptions at Khon Kaen Hospital,
Thailand.
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metastases, or iatrogenic, e.s. due to the
presence of an intestinal tube.8
Intussusceptions occurring in the large
bowel is more likely to have a malignant
aetiology and represents up to about 66%
of cases.4,5,9

INTRODUCTION
Adult intussusception represents 5% of all
cases of intussusceptions and account for
only 1-5% of intestinal obstructions in adult.1
In children, it is usually primary and benign.
In contrast, almost 90% of cases of
intussusceptions in adults are secondary, to
a pathologic condition.1 Due to a significant
risk of associated malignancy, which
approximates 65%,radiologic
decompression is not addressed
preoperative in adults unlike in children.2,3
Therefore, 70-90% of adults cases of
intussusceptions require definite treatment
of choice.4
In adult, the exact mechanism of
bowel intussusceptions is an unknown.5,6
Intussusceptions is believed to initiate from
any pathologic lesion of the bowel or irritant
within the lumen that alters normal
peristaltic activity and serves as a lead point,
which is able to initiate an invagination of
one segment of the bowel into one another.
4,5 This process is resulting in compromising
the mesenteric vascular flow of the
Intussusceptions segment, the result is
bowel obstruction.
Intussusceptions have been
classified according to their location in four
categories; (i) entero-enteric, confined to
the small bowel, (ii) colo-colic, involving the
large bowel only, (iii) ileo-colic, defined as
the prolapsed of the terminal ileum with in
the ascending colon and (iv) ileo–cecal,
where the ileo–cecal valve is the leading
point of intussusceptions and that is
distinguished with some difficulty from the
ileo–colic variant.3,6,7
Intussusceptions have also been
classified according to the aetiology
weather benign, malignant or idiopathic
causes. The causes of intussusceptions
including the presented of intra- or extraluminal lesion (inflammatory lesion, Meckel’s
diverticulum, postoperative adhesions,
lipoma, adenomatous polyp, lymphoma and

REPORT OF CASES
A 62-year-old man with no significant past
medical history presented to Khon Kaen
Hospital with clinical history of frequent
colicky abdominal pain for about a day. He
also had the history of passing stool with
blood streak twice then became
constipation while the degree of abdominal
pain had been increasing or worsening and
he decided to come to the Hospital. At the
time of presentation to the emergency
room, his temperature was 37 degree
Celcius, blood pressure 175/100 mmHg,
pulse rate 90 beat/minute, respiratory rate
2 0 b re a t h / m i n u t e . H e a r t a n d l u n g
examination were unremarkable. At
abdominal examination he had appreciable
bowel sounds with abdominal tenderness,
m o re a t r i g h t l o w e r q u a d r a n t . N o
intradabdominal mass was palpated neither
nor rebound tenderness. Laboratory tests
were within the normal range with plain
films of acute abdomen series showed
bowel loops dilatation with air-fluid fill
bowel (Figure 1). Abdominal computed
tomography (CT) showed evidence of airfluid filled bowel loops, diffusely. There was
evidence of double bowel loops or wall
which the distal bowel segment was
invaginated into the contiguous of proximal
bowel segment.Ill-defined mild
inhomogeneous enhancing lesion
intramurally at ileo–cecal valve region was
suspected. the density was about 120 hour
field unit. This was possibly due to
inflammatory process but tumor mass
cannot be totally excluded. The small bowel
loops were normal caliber. There was
significant edema of surrounding fat.
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Figure 1. Plain X-Ray Film
of the Abdomen
of the
Case.
Panel
A,
supine
anteroposterior view, found
generalised small bowel
d i l at at i o n ; Pa n e l B ,
evidence of air fluid filled
bowel,
no
pneumoperitonium was
seen.

A

B

In this adult intussusceptions the post
operative diagnosis informed us that it was
ilco-colic intussusceptions and the
pathological report of resected bowel
segment told that it was granolomatous

A

B

C

D

inflammatory lesion. Acid fast bacilli staining
was negative. The leading point in this adult
intussusceptions, was then, concluded that
it was caused by inflammatory lesion at
distal ileum.

Figure 2.
Abdominal computed
tomography
in
adult
intussusceptions.
Panel A and B, The characteristic
“target” sign soft tissue mass with a
layering effect of a 62 – year old
male patient without any underlying
disease. From target sign which is
then observed as the sausage sign
(Panel C and D). There is radiolucent
(dark) streak of fatty mesentery
bordered by a sheath of hyperdense
soft tissue of the bowel wall.
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I n t h e re p o r t o f K i m e t a l 1 2
abdominal CT was able to distinguish
between intussusceptions without a lead
point (feature: no sign of proximal bowel
obstruction, target like or sausage–shape
mass, layering effect) out from that with a
lead point (feature: no sign of proximal
bowel obstruction, bowel wall edema with
loss of classic three–larger appearance due
to impaired mesenteric circulation and
demonstration of a lead mass). Adult bowel
intussusceptions is rare but challenging
condition for radiologists and the surgeons.
Preoperative diagnostic is usually missed or
delayed because of nonspecific symptoms.
Abdominal CT is considered as the most
sensitive imaging modality in the diagnosis
of intussusceptions and can also be able to
distinguish the presence or absence of a
lead point.

CASE DISCUSSION
Variability in clinical presentation and
imaging features often make the
preoperative diagnosis of intussusceptions
a challenging and difficult task. Abdominal
computed tomography (CT) is currently
considered as the most sensitive radiologic
method to confirm intussusceptions with a
reported of diagnostic accuracy of 58-100%.
1,5,10,11 The characteristic features of CT scan
include an inhomogeneous “target” or
“sausage” shaped soft-tissue mass effect
mesenteric vessels within the bowel lumen
are also typical.4 CT scan may define the
location, the nature of the mass and
additionally it may also help in staging the
patient with suspected malignancy causing
the intussusceptions.9
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ABSTRACT
OBJECTIVE
To determine the physician staffing to patient ratio at Emergency Department (ED)
METHODS
This is a cross-sectional study including 363 patients who visited at ED of Khon Kaen
Hospital, Thailand in the period of April 2015. Period of time for each patient in ED
was assessed to calculate the physician to patient ratio per hour.
RESULTS
ED stay times in patients with critical conditions (Level 1), patients with emergency
illness (Level 2) and patients with acute illness were (Level 3) were 54, 74 and 97.5
minutes, respectively. By calculation we found that 1.9, 3.2, and 4.0 patients in Level
1, Level 2 and Level 3 were treated by one physician per hour. There were 121
patients (33.3%) who had an ED visit time of more than 2 hours and two factors which
were found to be statistically significant associated with this were being in Level 3
(adjusted odds ratio (AOR), 3.14; 95% confidence interval (CI), 1.01 to 9.74) and being
laboratory investigated (AOR, 4.50; 95% CI, 2.41 to 8.43).
CONCLUSION
Emergency room physician staffing to patient ratios in Level 1, 2 and 3 patients were
1.9, 3.2 and 4 patients per hour, respectively.
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should be provided in adequate number to
be able to give treatment for patients in
severe and critical conditions and to
provide for the treatment movement
continuing efficiently in standard
management, to reduce risk and
dissatisfaction of all parties, patient,
relatives and medical operators. It was
found that the adequate ratio should be
1.8–2 patients to physician per hour.20 The
cause enabling the lower rate of physician’s
examination and treatment than this always
came from a great number of severe sick
patients, high rate of in-patient admission,
insufficiently experienced physicians and
waiting duration for forwarding patients to
a ward took a long time.20 The American
Academy of Emergency Medicine had
stated that the physician to patients
proportion depends upon the patient
service acceptable rate which should not
over 2.5 patients to physician per hour in
group of patients with moderately
emergency condition.21 Even though at
present, there are widely studies on causes
of emergency department overcrowding
but there were limited studies on the
adequate number of physicians necessary
for giving treatment to emergent and
critical patients. Besides, the study results
had not reflect to the condition of Thailand
which has a different public health system.
This study therefore emphasized on the
study of the number of physicians to the
number of emergent and critical patients in
general hospitals’ context and on factors
affecting patients retained in emergency
rooms for a long time.

INTRODUCTION
Emergency department overcrowding
means there are too many patients
excessively the capability or resources
available in the emergency department,
h o s p i t a l o r b o t h . 1 T h e e m e rg e n c y
department overcrowding is a problem
gradually encountering more and more and
it arises rapidly when there are more
patients coincidentally with the
administration within the emergency
department has not adequately and
sufficiently managed. 2,3 This results in
d isadvantage to pat ients’ sickness
conditions such as delay treatment.4-12
Moreover, It is also found to be related to
the occurrence of cardiac emergency in
patients admitted in the hospital more and
more and the mortal rate increased.13,16
The emergency department
overcrowding could be caused from three
processes, namely, before entering into an
emergency room, within emergency room
and after discharge from emergency room.
17 The process before entering into an
emergency room means there are a great
number of patients requiring to use
emergency rooms while the process within
emergency room includes patients
screening, evaluation and procedure of
diagnosis affecting to the duration the
patient has to stay in an emergency room
but the process after discharge from
emergency room would crucially regard to
the time the patient was carried out of the
e m e r g e n c y r o o m .17 W h e r e o f t h e
emergency room with high potentiality
would have longer period of in-emergency
room process but it would not allow the
emergency department overcrowding.18
There had been studies, it was found that
the emergency department overcrowding
was arisen from increasing numbers of
severe sick and critical patients.19
The important personnel herein the
emergency room are physicians, they

METHODS
This was a cross sectional research to find
the adequate proportion or ratio of
physician to a number of critical, emergent
and urgent patients visited for treatment
during 1-30 April 2015.

29

The Clinical Academia
The study was carried out at the Emergency
Department, Khon Kaen Hospital, Thailand.
It is a tertiary care hospital with 876 patient
beds availability. Emergency patients were
about 100,000 cases per year and the rate
of in-patient admission from the Emergency
Department was approximately 36.1
percent in 2015.22 The physicians practicing
in emergency rooms were divided into four
groups as follows: The first group are
physician staff consisting of emergency
physician (EP), various specialist, such as
internal medicine, surgeon and pediatrician
who are circulated to work on duty as outofficial time physician. The second group
are emergency medicine resident and
intern. The third group are specific expert
physicians alerted at the Emergency
Department consisting of surgeons and
orthopedic surgeons and the final group
are the specific expert physicians called for
to look after a patient (on call ) such as,
ophthalmologist, otolaryngologist and
obstetrician and gynecologist.
Patients coming to get services at
the Emergency Department will be
screened and selected by experienced
nurses according to the Emergency Severity
Index (ESI) 23 Guideline which divides
patients into 5 levels according to the
disease severity, namely, Level 1, the critical
patient; Level 2, emergency patient; Level
3, urgent patient; Level 4, less urgent
patient and Level 5, general patient
whereas Level 1-3 are regarded as the
patients in emergency condition and Level
4-5 are regarded as non-severe sick people.
All patients in emergency condition would
be brought into the study. From the data of
Emergency Department in 2014, it was
found that the average duration patients in
emergency room who had been and not
had been performed urgent treatment,
laboratory examination, radiological
examination and consultation with specific
expert physicians were 63 and 95 minutes
respectively. Hence, if any patient spent
period in emergency room for over 2 hours
(120 minutes), that patient would be
deemed over the acceptable criteria.

The data were collected by reviewing the
retroactively medical registration from the
database of Emergency Room Registry to
get the following information; characteristic
of patients, time of presenting, type of
presenting, patient triage category, type of
illness, waiting time for physician’s
examination, duration of emergency
physician’s examination, duration the
patient staying in emergency room,
emergency procedure, rad iological
examination, laboratory examination,
specialist consultation, result of treatment
at emergency room and health insurance.
When patients had been screened and
separated, they would be brought into the
examination room, waiting to meet a
physician according to their level of
urgency. Patients would be examined by
the physician, get treatment, forwarded for
additional examination and sent to consult
specialist as appropriate in each case
whereas the duration the patient was in the
emergency room was deemed the duration
the patient was under the physician’s caretaking. The treatment result was divided
into admission for hospitalization, going
home, refer to another hospital, forwarding
to out-patient department and deceased at
the emergency room. The sample size was
calculated from the previous study made at
the Emergency Department, Khon Kaen
Hospital, it was found that it required
sample size for 345 cases to be in 95 %
confidence interval and 80 % testing power.
The sampling was carried out in simple
means with expectation that there might be
10% of data lost. Hence, in this study, 380
cases had been sampled and the data were
presented in form of means, standard
deviation, median and quartile range. The
data were analyzed by to calculate for the
crude odds ratio (COR) of factors delaying
patients to be in an emergency room for
longer time than 2 hours. All factors with
P<0.05 would be analyzed by binary logistic
regression to calculate for the adjusted
odds ratio (AOR) and its 95% confidence
interval (CI). All data were analyzed using
STATA Program, Version 11.0.
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RESULTS

Table 1. Characteristics of the Patients.
Characteristic

There were 8,117 patients visited at the
Emergency Department during the
studying interval. They were Level 1-3
emergency patients, totally 5,367 cases
(66.1 %) and they were selected by random
sampling for the study to a number of 380
cases (7.2 %). 17 patients (4.7%) were cut
out because their data were incomplete.
Therefore, there were total 363 patients
brought into the analysis. They were found
to be male 199 cases (54.8%), average age :
46.5 years, they came to the hospital by
themselves to the number of 217 cases
(59.8%), 144 (39.8%) and 142 (39.2%)
patients came to get services at the time
interval of 08.01 – 16.00 hours and 16.01 –
24.00 hours respectively. 170 patients
(46.8%) were mostly found to be the
patients of Level 2 emergency whereas 99
cases (27.3%) were injured, 203 cases
( 55.9%) were admitted as in-patients and
220 cases (60.6%) were universal coverage
health insurance, as shown in Table 1.
It was found the waiting time for
physician’s examination were 0, 8 and 14
minutes for patients of Level 1,2 and 3
respectively. Duration for examination of
each patient of Level 1, 2 and 3 were 31, 19
and 15 minutes, respectively. From the
analysis of physician’s examination period,
it could be calculated that a physician could
examine and give treatment to patients of
Level 1, 2 and 3 to amount of 1.9, 3.2 and
4.0 patients per hour respectively or
approximately 2, 3 and 4 cases per hour
respectively. The duration a patient staying
in emergency room (length of stay-LOS) for
patients of Level 1,2 and 3 were 54, 74 and
97.5 minutes respectively. The Level 1
patients had mostly been done emergency
procedure for 23 cases (51.1 %) and 42
cases (93.3%) were hospitalized as in
patients. One third of analyzed patient
number were in emergency room for longer
than 2 hours, especially Level 3 patients of
64 cases (43.2%) as shown in Table 2.

Value

Male-no. (%)

199 (54.8)

Age-yr

46.5+23.2

Types of presenting–no. (%)
On their own

217 (59.8)

Referred

125 (34.4)

Emergency Medical Service
(EMS)

21 (5.8)

Time of presenting–no. (%)
08.01-16.00

144 (39.8)

16.01-24.00

142 (39.2)

00.01-08.00

76 (21.0)

Triage categories–no. (%)
Level 1

45 (12.4)

Level 2

170 (46.8)

Level 3

148 (40.8)

Type of illness–no. (%)
Trauma

99 (27.3)

Non trauma

264 (72.7)

Type of discharge–no. (%
Admission

203 (55.9)

Home

150 (41.3)

Out patient department

8 (2.2)

Against advice

2 (0.6)

Health insurance –no. (%)
Universal Coverage

220 (60.6)

Government insurance

43 (11.8)

Self-payment

45 (12.4)

Social insurance

42 (11.6)

Vehicle act

11 (3.0)

Others

2 (0.6)

Plus minus values are mean plus minus standard
deviation.
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Table 2. Treatment outcome
Characteristic

Level 1

Level 2

Level 3

All

0 (0-1)

8 (5-12)

14 (9-16)

9 (4-14)

Median physician examination-min (IQR)

31 (26-36)

19 (14-25)

15 (14-19)

18 (14-25)

Median length of stay in department-min (IQR)

54 (45-63)

74 (32-131)

98 (60-163)

80 (40-149)

Emergency procedure-no. (%)

23 (51.1)

2 (1.2)

0

25 (6.9)

Admission-no. (%)

42 (93.3)

101 (59.4)

60 (40.50

203 (55.9)

7 (15.6)

50 (29.4)

64 (43.2)

121 (33.3)

Median door to physician-min (IQR)

Length of stay in department >2 hours-no. (%)

Table 3. Factor Associated with Length of Stay at Emergency Department More than Two Hours
Characteristic

Stay 2
hours or
shorter

Stay
longer
than 2
hours

Crude odds
ratio

Adjusted odds
ratio

Age-yr

47.1+23.9

45.3+21.7

0.99 (0.98-1.01)

Level 1

38 (15.7)

7 (5.8)

1

1

Level 2

120 (49.6)

50 (41.3)

2.26 (0.94-5.40)

1.74 (0.57-5.30)

Level 3

84 (34.7)

64 (52.9)

4.14 (1.73-9.86)

3.14 (1.01-9.74)

141 (58.3)

76 (62.8)

1

1

92 (38.0)

33 (27.3)

0.66 (0.41-1.08)

1.41 (0.74-2.70)

9 (3.7)

12 (9.9)

2.47 (0.99-6.13)

2.41 (0.85-6.86)

08.01-16.00

91 (37.6)

53 (43.8)

1

16.01-24.00

100 (41.3)

42 (34.7)

0.72 (0.44-1.18)

00.01-08.00

51 (21.1)

26 (21.5)

0.84 (0.47-1.51)

Trauma-no. (%)

72 (29.7)

27 (22.3)

0.68 (0.41-1.13)

Median door to physical time-min (IQR)

8 (3-14)

10 (5-14)

0.99 (0.98 -1.02)

Procedural treatment-no. (%)

22 (9.1)

3 (2.5)

0.25 (0.07-0.87)

0.76 (0.16-3.54)

Laboratory investigation-no. (%)

123 (50.8)

75 (72.0)

1.58 (10.1-2.46)

4.50 (2.41-8.43)

Radiological imaging-no. (%)

139 (57.4)

59 (48.8)

0.71 (0.45-1.09)

95 (39.2)

53 (43.8)

1.21 (0.78-1.88)

156 (64.5)

47 (38.8)

0.35 (0.22-0.55)

Triage category-no. (%)

Type of presenting-no. (%)
On their own
Referred
Emergency medical services
Time to presenting-no. (%)

Consultation-no. (%)
Admission-no. (%)

Plus minus values are mean plus minus standard deviation.

32

0.17 (0.88-0.34)

The Clinical Academia
It was found there were 5 factors; patient
triage categories, type of presenting to ED,
emergency procedure, forwarding for
laboratory examination and in-patient
admission had relation to the length of stay
in emergency room over 2 hours where
from two fifth of factors had relation to
statistical significance when analyzed by
Multivariate Logistic Regression, namely,
for the Level 3 sickness severity, the AOR
was 3.14 (95% CI, 1.01 to 9.74) and for
forwarding for laboratory examination, the
AOR was 4.50 (95% CI, 2.41 to 8.43). While
the in-patients admission had relation to
the length of stay in emergency room less
or equal to 2 hours with statistical
significance, the AOR was 0.17 (95% CI,
0.08 to 0.34) as shown in Table 3.

coming to get services at the Emergency
Department but it was found that in Khon
Kaen, the proportion of physicians to the
number of patients was more in quantity
than that in the United States of America.
20,21 This might be due to there were more
patients in Thailand and different public
health system. Hence, adoption of the
foreign proportion to calculate for
physician personnel load in emergency
room in Thailand is unsuitable or even in
Thailand itself, each level of hospital has its
differently internal administration system
that may result in variation of physician to
patients proportion. Besides, it was also
found that Level 1-3 patients stayed in an
emergency room 80 minutes per case but
when categorized by each level, it was
found that Level 3 patients stayed longest
time in an emergency room and they had
the patients’ most proportion staying in an
emergency room for longer than 2 hours
which, according to the screening criteria
of ESI, the Level 3 patients were the ones
who had constant symptom and needed
examination, diagnosis and treatment at
the Emergency Department to reduce
admission of unnecessary.

DISCUSSION
Patients who visited at the Emergency
Department were different from the
patients who came to get services at Outpatient Department, namely, this group of
patients, especially the severe patients
required many steps of disease diagnosis,
needed many emergency procedures that
took longer time for treatment.
Simultaneously, it needed continuous
evaluation or assessment, post-treatment
activity by physician such as waiting for
symptom observation, meeting or
specialist consultation and waiting for
result coming out of laboratory. These
factors resulted in accumulation of patients
in emergency rooms that reduced the area
to support the newly coming patients and
caused the emergency department
overcrowding because the department had
to give concurrent services to both
previous patients and new patients.
From the study, it was found that
even though the study was conducted
specifically among only severe patients

Level 1 and 2 patients were the
ones who had non-constant symptoms and
high risk who needed admission for
continuous treatment in hospital so they
spent less time in emergency rooms and
had more proportion to be admitted in the
hospital. Appurtenant with the hospital’s
management system, the admission of
patients could immediately be done so the
patients needed not to wait within the
emergency rooms, they could immediately
be moved in when the physician ordered
admission to be in-patients. It was found
another factor relating to the length of stay
of a patient in an emergency room other
than the severity level of sickness, namely,
forwarding for laboratory examination
similarly to a previous study.24
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Due to forwarding for a specific
laboratory examination, if there were
several categories, it took time for waiting
for the result to come out, at least 1-2
hours, this effected to the length of stay a
patient had to be in an emergency room.
But for admission to be an in-patient, it
was found to result in opposite way,
namely, the patient admitted to be an inpatient had less length of stay in
emergency room, compared with other
groups of patients with statistical
significance that its result was opposite to
many studies which found that admission
to be in-patient resulted in patient’s long
stay in emergency room19,25 because there
must be management of in-patient bed
preparation to be able to admit the patient
that this step took a long time. But Khon
Kaen Hospital which is a tertiary hospital
and the mother hub to receive forwarded
p a t i e n t s f ro m p ro v i n c e s i n u p p e r
Northeastern Part of Thailand so it must be
prepared to support patients necessary to
g e t a s u i t a b l y s p e c i f i c t re a t m e n t ,
unlimitedly and pruoblemlessly on inpatient bed administration so patients
could immediately forwarded from the
Emergency Department to in-patient ward
without delay when the treatment at
emergency room had been finished.
The limitation of this study were,
firstly, the study had been conducted at
only one hospital that its result may not be
applicable with another hospital with
different context of services. Secondly, due
to the studying data obtained from the
database of Emergency Room Registry that
the time of receiving records in case the
patients were admitted as in-patients
would be recorded to prepare the patient’s

document before movement of the patient
out of emergency room, hence, the time
which the patient left the emergency room
would be sooner than actuality which
affected to the length of stay of the patient
in the emergency room. Thirdly, it was the
study conducted within an interval of time
which in fact, the number of patients may
vary or be different in each season and the
physician’s potential may be different,
especially in the interval when emergency
medicine resident and intern with less
experience were on new working that
resulted in physician’s examination period
or length of patient’s stay in an emergency
room. Hence, there should be additional
studies to cover every interval of all year
round and in the public health service in
each level in the next study so as to be
benefit in organization of appropriate
physician personnel list rate to give
services to patients. It can be summarized
that in patients of critical, emergent and
urgent groups who entered to get medical
treatment at the Emergency Department
had the physician to number of patients
proportion equal to 1 to 2, 3 and 4 patients
per hours respectively.

ACKNOWLEDGEMENTS
The author would like to express many
thanks to Dr. Nadtaya Mill M.D. who had
given concept in conducting this research
and Dr. Thananit Sangkhonkamhang M.D.
who assisted to remedy the draft structure
of this research. Thanks to Mrs. Thanapha
Chaisongkhram and Mrs. Sakhorn
Srilawong who helped to seek for
information and coordination.

R E F E R E N C E S
1. Pitts SR, Pines JM, Handrigan MT,
K e l l e r m a n n A L . N a t i o n a l t re n d s i n
emergency department occupancy, 2001 to
2008: effect of inpatient admissions versus
emergency department practice intensity.
Ann Emerg Med. 2012; 60:679–86.

2. American College of Emergency
Physicians. Crowding. Ann Emerg Med.
2006; 47:585.
3.Institue of Medicine. Hospital-Based
Emergency Care: At the Breaking Point.
Washington, DC: National Academies Press;
2006.

34

4. Schull MJ, Morrison LJ, Vermeulen M,
Redelmeier DA. Emergency department
overcrowding and ambulance transport
delays for patients with chest pain. CMAJ.
2003; 168:277–83.

The Clinical Academia
5. Schull MJ, Vermeulen M, Slaughter G,
Morrison L, Daly P. Emergency department
crowding and thrombolysis delays in acute
myocardial infarction. Ann Emerg Med.
2004; 44:577–85.
6. Pines JM, Localio AR, Hollander JE, et al.
The impact of emergency department
crowding measures on time to antibiotics
for patients with community-acquired
pneumonia. Ann Emerg Med. 2007; 50:510–
7. Fee C, Weber EJ, Maak CA, Bacchetti P.
Effect of emergency department crowding
on time to antibiotics in patients admitted
with community-acquired pneumonia. Ann
Emerg Med. 2007; 50:501–9.
8. Mills AM, Shofer FS, Chen EH, Hollander
JE, Pines JM. The association between
emergency department crowding and
analgesia administration in acute
abdominal pain patients. Acad Emerg Med.
2009; 16:603–8.
9. Pines JM, Shofer FS, Isserman JA, Abbuhl
SB, Mills AM. The effect of emergency
department crowding on analgesia in
patients with back pain in two hospitals.
Acad Emerg Med. 2010; 17:276–83.
10. Hwang U, Richardson LD, Sonuyi TO,
Morrison RS. The effect of emergency
department crowding on the management
of pain in older adults with hip fracture.
J Am Geriatr Soc. 2006; 54:270–5.
11. Pines JM, Hollander JE. Emergency
department crowding is associated with
poor care for patients with severe pain. Ann
Emerg Med. 2008; 51:1–5.
12. Pines JM, Prabhu A, Hilton JA,
Hollander JE, Datner EM. The effect of

emergency department crowding on length
of stay and medication treatment times in
discharged patients with acute asthma.
Acad Emerg Med. 2010; 17:834–9.
13. Pines JM, Pollack CV Jr, Diercks DB,
Chang AM, Shofer FS, Hollander JE. The
association between emergency
d e p a r t m e n t c ro w d i n g a n d a d v e r s e
cardiovascular outcomes in patients with
chest pain. Acad Emerg Med. 2009; 16:617–
25.
14. Sun BC, Hsia RY, Weiss RE, et al. Effect
of emergency department crowding on
outcomes of admitted patients. Ann Emerg
Med. 2013; 61(6):605–11.
15. Richardson DB. Increase in patient
mortality at 10 days associated with
emergency department overcrowding. Med
J Australia. 2006; 184:213–6.
16. Singer AJ, Thode HC Jr, Viccellio P,
Pines JM. The association between length
of emergency department boarding and
mortality. Acad Emerg Med. 2011; 18:1324–
9.
17. Asplin BR, Magid DJ, Rhodes KV,
Solberg LI, Lurie N, Camargo CA Jr. A
conceptual model of emergency
department crowding. Ann Emerg Med.
2003; 42:173–80. 18.Derlet RW, Richards JR.
Overcrowding in the nation’s emergency
departments: complex causes and
disturbing effects. Ann Emerg Med. 2000;
35:63–8.
19. Robert M. Cowan, and Stephen Trzeciak,
'Clinical Review: Emergency Department
Overcrowding and the Potential Impact on

35

the Critically Ill', Critical Care, 9 (2005),
291-95.
20. MagazineAHE. Is Your ED Optimized?
[cited 2015 8 June]. Available from: http://
healthcareexecutiveinsight.advanceweb.co
m/Editorial/Content/PrintFriendly.aspx?
CC=239737
21. Medicine AAoE. Position Statement on
Emergency Physician-to-Patient ED Staffing
Ratios
[cited 2015 8 June]. Available
from:http://www.aaem.org/emresources/
positionstatements /workforce/
physiciantopatient.
22. Medical Information Department, Khon
Kaen Hospital. Khon Kaen Hospital Statistics
Preliminary Report 2015. Khon Kaen;
Medical Information Department.
23. Tanabe P, Gimbel R, Yarnold PR,
Kyriacou DN, Adams JG. Reliability and
validity of scores on The Emergency
Severity Index version 3. Academic
emergency medicine : official journal of the
Society for Academic Emergency Medicine.
2004 Jan;11(1):59-65.
24. Wibulpolprasert A, Sittichanbuncha Y,
S r i c h a r o e n P, B o r w o r n s r i s u k S ,
Sawanyawisuth K. Factors associated with
overcrowded emergency rooms in Thailand:
a medical school setting. Emergency
medicine international. 2014;2014:576259.
25. Ye L, Zhou G, He X, Shen W, Gan J,
Zhang M. Prolonged length of stay in the
emergency department in high-acuity
patients at a Chinese tertiary hospital.
Emergency medicine Australasia:EMA.
2012Dec;24(6):634-40.

Correlation between the Predicted Range of
Weight from Pediatric Triage Tape
and the Actual Weight
Ratrawee Pattanarattanamolee M.D.
Department of Emergency Medicine and Forensic,
Khon Kaen Hospital, Khon Kaen, Thailand

ORIGINAL ARTICLE

ABSTRACT
OBJECTIVE
The primary outcome was correlation between the predicted range of weight from
pediatric triage tape (PTT) and the actual weight.
METHODS
A cross-sectional study was performed in child between 0-12 years in the urban area
of Khon Kaen. Children shorter than 50 cm and malnutrition that effect in growth
was excluded. The actual weight was compared to the predicted range of weight
from PTT in percentage of correct prediction. Correlation was demonstrated by
Bland-Altman plot
RESULTS
A total of 661 healthy children were included in this study. The study showed that
the percentage of accurate prediction of range 50-80 cm, 80.01-100 cm,
100.01-140cm were 89% (95% confidence interval (CI), 82.7 to 93.3), 84.5% (95% CI,
74.3 to 88.7), 56.6 (95% CI, 51.5 to 62.2), respectively. The correlation of mean
different and average of midpoint of the predicted range of weight from PPT in
range 50 to 80 cm were -3.24 (95% CI, -7.84 to 1.36); range 80.01-100 cm was 0.46
(95% CI, --4.37 to 5.29); range 100.01-140 cm was 0.29 (95% CI, -15.30 to 15.88)
CONCLUSION
Pediatric triage tape was reliable and correlated to predict body weight of the
children in the range of 50-80 cm and 80.01-100 cm of PTT.

36

The Clinical Academia
INTRODUCTION

Table 1. Heart and Respiratory Rate by Age.
Age-yr

The triage in disaster situations is an
important step in managing situations with
limited medical resources.1-4 Normally, we
will do the field triage at the field spot and
a secondary triage at the point of
treatment and subsequent to the standard
treatment.1-3 The first triage at the field
spot for adult we use the triage sieve, a
rough estimate based on the prototype
stage.2-3 The integrity of the respiratory
tract, respiration rate should be between
10-29 times per minute. The circulation of
the blood, as measured by heart rate,
should not over 120 beats per minute or
less than two seconds by capillary refill.2-3
In pediatric patients will vary according to
the age5 as shown in Table 1. Knowing their
age and weight might not be possible
during casualty. In 1998, there was a tool
for screening pediatric patients with
injuries; Pediatric Triage Tape (PTT).6 This
tape can be used to determine the child's
height or weight by measure the height.
This tool has studied precision in the
western population but it has never been
used in Thai children. The research team
realized the importance and necessity of
developing such tools to be consistent
with the context of Thailand.

Heart rate/min

Respiratory rate/min

<1

110-160

30-40

2-5

95-140

25-30

6-12

80-120

20-25

>12

60-100

15-20

came to the Emergency Department of
Khon Kaen Hospital. The required sample
for this study was 323 children.
The research team gave the inform
consent to the governor of the children
a n d s c h o o l a d m i n i s t r a t o r s b e f o re
commencing the study. Children who were
studying at schools or nurseries were
eligible to join the study whom were
weighed and measured height and
recorded for weight (kg), height (cm), date
of birth, gender and date of recording.
From the data obtained, the researcher
used PTT to predict the range of weight
from height of each child. The result was
recorded in a computer database.
G e n e r a l c h a r a c t e r i s t i c s w e re
described using descriptive statistics.
Continuous data such as age, weight,
heigh and weight for height were
described in mean, standard deviation,
median and range where appropriate. For
the categorical data such as gender, they
were described in term of frequency and
percentage. The accurate prediction of
PTT in each the range of weight compared
to actual weight was described in the
estimation of proportion and 95%
confidence interval (CI) of proportion. The
correlation between the midpoint of the
range of weight from PTT and the actual
weight was described in limit of agreement
(LOA) which report by mean difference and
95% CI of mean difference and graph
Bland- Altman Plot.7,8

METHODS
This was a cross-sectional survey study in
the urban area of Khon Kaen between
August and September 2015. We included
A group of children from birth to age of 12
years using simple random sampling. We
excluded those shorter than 50 cm, being
ill or with disability which affects body
weight and height i.e., disabled dwarf and
neurological disorders that affect growth.
Sample size was calculated from a pilot
study using a sample of 20 people who
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RESULTS

Table 1. Characteristics of the Participants.
Characteristics
Male-no. (%)

Value

There were 667 children from birth to
12 years old, included in study and 6
children were excluded (Figure 1). The
rest were divided into three groups by
the range of height from the PTT
(Figure 1). Those with height more than
140 cm were considered as the adults.
The participants in the present study
consisted of male (55.7%) female
(44.3%), more details of patient
characteristics were presented in Table
1.
Table 2 shows characteristics of
the participants regarding three
categories of PTT. Comparing between
actual weight of the participants and
the predicted range of weight from
PTT, it showed that the accurate
prediction that in the rage of 50-80 cm
was 89% (95% CI, 82.7 to 93.3), in the
range of 80.01-100 cm was 82% (95%
CI, 74.3 to. 88.7) and in the range of
100.01-140 cm was 56.6% (95% CI, 51.5
to 62.2).
The different of the midpoint of
the predicted range of weight and
actual weight was compared to the
average of actual weight and the
midpoint of the predicted range of
weight from PTT. The analysis showed
that in the range of 50-80 cm the mean
difference, 95% of the LOA was -7.84
to 1.36. More details in the other
ranges of PTT were presented in Table
3.
Figure 2 is the Bland-Altman
Plot. It shows the average and the
different of data on line of agreement
and its distribution in the range of 95%
CI of LOA.

368 (55.7)

Age-yr-no. (%)
Less than 1

115 (17.4)

1-2

119 (18.0)

3-4

180 (27.2)

5-12

247 (37.4)

Mean+SD
Median (range)

4.4±3.4
4.0 (0-12)

Height-cm-no. (%)
50-80

152 (23.0)

80.1-100

119 (18.0)

100.1-140

359 (54.3)

>140

31 (4.7)

Mean+SD

103.2±26.1

Median (range)

107 (50-146)

Weight for height-no. (%)
Obese

38 (5.7)

Overweight

63 (9.5)

Portly

27 (4.2)

Slender

482 (72.8)

Underweight

32 (4.8)

Thin

19 (2.9)

Mean+SD
Median (range)

19.5±10.9
17.9 (2.5-66.0)

Plus minus values are mean plus minus standard
deviation.
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667 Children up to 12 years old

6 Were excluded as they
were shorter than 50 cm

661 Were measured weight and height
31 Were excluded
as height>140 cm

152 Were
50-80 cm

119 Were
80.01-100 cm

359 Were
100.01-140 cm

Figure 1. Flow of Participants
Table 2. Characteristics of the Participants Regarding Paediatric Triag Tape
Characteristic

50-80 cm

80.01-100 cm

100.01-140 cm

Male-no. (%)

90 (59.2)

66 (55.5)

192 (55.5)

Age-month

0.9±0.6

5.1±3.5

7.2 ±2.1

Weight-kg

7.2±2.3

13.5±2.4

24.71±7.8

Height-cm

65.6±6.7

90.7±5.8

119.7±11.5

Plus minus values are mean plus minus standard deviation.

Table 3. Prediction and Limit of Agreement Paediatric Triag Tape
Value

50-80 cm

80.01-100 cm

100.01-140 cm

7.2+2.3

13.5+2.4

24.7+7.8

Number of accurate prediction

135

98

196

Accurate prediction (%)

89.0

82.4

56.6

95% confidence interval of accuracy

82.7 to 93.3

74.3 to 88.7

51.5 to 62.2

Mide point of weight range by PTT

4

14

25

-3.24

0.46

0.29

-7.84 to 1.36

-4.37 to 5.29

-15.30 to 15.88

Actual weight

Limit of agreement
95% confidence interval of LOA

Plus minus values are mean plus minus standard deviation.
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Upper limit of 95% CI

A

Upper limit of 95% CI

B

Lower limit of 95% CI
Lower limit of 95% CI

Upper limit of 95% CI

C

Figure 2.
Bland-Altman Plot for Limit of
Agreement of Body Weight and Midpoint of the
Predicted Range of Weight from Paediatric
Triage Tape (PTT)
Panel A, PTT (50-80 cm); Panel B, PTT (80.01-100
cm); Panel C, PTT (100.01-140 cm). In the Panel C,
some of data were out of the lower limit of 95%
CI of LOA which state the least correlated
compared to the other groups.

Lower limit of 95% CI

cm lower than the other may be due to
physiological and nutritional status of
different populations that PTT creator
studied (Europe's population).6 The study
by
Chaiyaporn Yuksen et al found
Broslow® Tape, based on European
populations, were some wrong predictions
the weight of Thai people.11-12 Limitations in
this study was that our sample lived only in
urban areas. There may be a difference in
the body, nutritional status, food culture
and the we studied only in Khon Kaen.
In conclusion, pediatric triage tape
might be reliable and correlated to predict
body weight of casualty in Thai population.
Suggestions for further studies in a larger
and wider population was recommended in
order to adjust a range of tools to suit Thai
population.

DISCUSSION
The study showed that PTT was able to
predict the actual weight of the population,
especially in the range of 50-80 cm and
80.01-100 cm and the data analysis showed
significant correlation in that group but less
correlation in the range of 100.01-140 cm.
Researchers have noted about nutritional
situation as Thai population has children
who are overweight.9,10 In the subgroup
analysis in the range of 100.01-140 cm, the
accurate prediction between the correct
prediction group and the incorrect
prediction group was 31.6% and 40.7%,
respectively which stated no significant
difference. The percentage of the accurate
prediction in the range of height 100.01-140
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1. General Principles
The text of articles reporting original
research is usually divided into Introduction,
Methods, Results, and Discussion sections.
This so-called “IMRAD” structure is not an
arbitrary publication format but a reflection
of the process of scientific discovery.
Articles often need subheadings within
these sections to further organize their
content. Other types of articles, such as
meta-analyses, may require different
formats, while case reports, narrative
reviews, and editorials may have less
structured or unstructured formats.
Electronic formats have created
opportunities for adding details or sections,
layering information, cross-linking, or
extracting portions of articles in electronic
versions. Supplementary electronic-only
material should be submitted and sent for
peer review simultaneously with the primary
manuscript.

3. Manuscript Sections
The following are general requirements for
reporting within sections of all study
designs and manuscript formats.
a. Title Page
General information about an article and its
authors is presented on a manuscript title
page and usually includes the article title,
author information, any disclaimers, sources
of support, word count, and sometimes the
number of tables and figures.
Article title. The title provides a
distilled description of the complete article
and should include information that, along
with the Abstract, will make electronic
retrieval of the article sensitive and specific.
Reporting guidelines recommend and some
journals require that information about the
study design be a part of the title
(particularly important for randomized trials
and systematic reviews and meta-analyses).
Some journals require a short title, usually
no more than 40 characters (including
letters and spaces) on the title page or as a
separate entry in an electronic submission
system. Electronic submission systems may
restrict the number of characters in the title.
Author information: Each author's highest
academic degrees should be listed,
although some journals do not publish
these. The name of the department(s) and
institution(s) or organizations where the
work should be attributed should be
specified. Most electronic submission
systems require that authors provide full
contact information, including land mail and
e-mail addresses, but the title page should
list the corresponding authors' telephone
and fax numbers and e-mail address. ICMJE
encourages the listing of authors’ Open
Researcher and Contributor Identification
(ORCID).

2. Reporting Guidelines
Reporting guidelines have been developed
for different study designs; examples
include CONSORT for randomized trials,
STROBE for observational studies, PRISMA
for systematic reviews and meta-analyses,
and STARD for studies of diagnostic
accuracy. Journals are encouraged to ask
authors to follow these guidelines because
they help authors describe the study in
enough detail for it to be evaluated by
editors, reviewers, readers, and other
researchers evaluating the medical
literature. Authors of review manuscripts are
encouraged to describe the methods used
for locating, select¬ing, extracting, and
synthesizing data; this is mandatory for
systematic reviews. Good sources for
reporting guidelines are the EQUATOR
Network and the NLM's Research Reporting
Guidelines and Initiatives.
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Disclaimers. An example of a
disclaimer is an author's statement that the
views expressed in the submitted article are
his or her own and not an official position of
the institution or funder.
Source(s) of support. These include
grants, equipment, drugs, and/or other
support that facilitated conduct of the work
described in the article or the writing of the
article itself.
Word count. A word count for the
paper's text, excluding its abstract,
acknowledgments, tables, figure legends,
and references, allows editors and reviewers
to assess whether the information
contained in the paper warrants the paper's
length, and whether the submitted
manuscript fits within the journal's formats
and word limits. A separate word count for
the Abstract is useful for the same reason.
Number of figures and tables. Some
submission systems require specification of
the number of Figures and Tables before
uploading the relevant files. These numbers
allow editorial staff and reviewers to confirm
that all figures and tables were actually
included with the manuscript and, because
Tables and Figures occupy space, to assess
if the information provided by the figures
and tables warrants the paper's length and
if the manuscript fits within the journal's
space limits.
Conflict of Interest declaration.
Conflict of interest information for each
author needs to be part of the manuscript;
each journal should develop standards with
regard to the form the information should
take and where it will be posted. The ICMJE
has developed a uniform conflict of interest
disclosure form for use by ICMJE member
journals and the ICMJE encourages other
journals to adopt it. Despite availability of
the form, editors may require conflict of
interest declarations on the manuscript title
page to save the work of collecting forms

from each author prior to making an
editorial decision or to save reviewers and
readers the work of reading each author's
form.
b. Abstract
Original research, systematic reviews, and
meta-analyses require structured abstracts.
The abstract should provide the context or
background for the study and should state
the study's purpose, basic procedures
(selection of study participants, settings,
measurements, analytical methods), main
findings (giving specific effect sizes and
their statistical and clinical significance, if
possible), and principal conclusions. It
should emphasize new and important
aspects of the study or observations, note
important limitations, and not overinterpret
findings. Clinical trial abstracts should
include items that the CONSORT group has
identified as essential. Funding sources
should be listed separately after the
Abstract to facilitate proper display and
indexing for search retrieval by MEDLINE.
Because abstracts are the only
substantive portion of the article indexed in
many electronic databases, and the only
portion many readers read, authors need to
ensure that they accurately reflect the
content of the article. Unfortunately,
information in abstracts often differs from
that in the text. Authors and editors should
work in the process of revision and review to
ensure that information is consistent in both
places. The format required for structured
abstracts differs from journal to journal, and
some journals use more than one format;
authors need to prepare their abstracts in
the format specified by the journal they
have chosen.
The ICMJE recommends that
journals publish the clinical trial registration
number at the end of the abstract. The
ICMJE also recommends that, when a
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registration number is available, authors list
that number the first time they use a trial
acronym to refer to the trial they are
reporting or to other trials that they
mention in the manuscript. If the data have
been deposited in a public repository,
authors should state at the end of the
abstract the data set name, repository name
and number.

according to the principles of the
Declaration of Helsinki should be included.
i. Selection and Description of
Participants
Clearly describe the selection of
observational or experimental participants
(healthy individuals or patients, including
controls), including eligibility and exclusion
criteria and a description of the source
population. Because the relevance of such
variables as age, sex, or ethnicity is not
always known at the time of study design,
researchers should aim for inclusion of
representative populations into all study
types and at a minimum provide descriptive
d a t a f o r t h e s e a n d o t h e r re l e v a n t
demographic variables. If the study was
done involving an exclusive population, for
example in only one sex, authors should
justify why, except in obvious cases (e.g.,
prostate cancer).” Authors should define
how they measured race or ethnicity and
justify their relevance.

c. Introduction
Provide a context or background for the
study (that is, the nature of the problem and
its significance). State the specific purpose
or research objective of, or hypothesis
tested by, the study or observation. Cite
only directly pertinent references, and do
not include data or conclusions from the
work being reported.
d. Methods
The guiding principle of the Methods
section should be clarity about how and
why a study was done in a particular way.
Methods section should aim to be
sufficiently detailed such that others with
access to the data would be able to
reproduce the results. In general, the
section should include only information that
was available at the time the plan or
protocol for the study was being written; all
information obtained during the study
belongs in the Results section. If an
organization was paid or otherwise
contracted to help conduct the research
(examples include data collection and
management), then this should be detailed
in the methods.
The Methods section should include
a statement indicating that the research was
approved or exempted from the need for
review by the responsible review committee
(institutional or national). If no formal ethics
committee is available, a statement
indicating that the research was conducted

ii. Technical Information
Specify the study's main and secondary
objectives–usually identified as primary and
secondary outcomes. Identify methods,
equipment (give the manufacturer's name
and address in parentheses), and
procedures in sufficient detail to allow
others to reproduce the results. Give
references to established methods,
including statistical methods (see below);
provide references and brief descriptions
for methods that have been published but
are not well-known; describe new or
substantially modified methods, give the
reasons for using them, and evaluate their
limitations. Identify precisely all drugs and
chemicals used, including generic name(s),
dose(s), and route(s) of administration.
Identify appropriate scientific names and
gene names.
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iii. Statistics
Describe statistical methods with enough
detail to enable a knowledgeable reader
with access to the original data to judge its
appropriateness for the study and to verify
the reported results. When possible,
quantify findings and present them with
appropriate indicators of measurement
error or uncertainty (such as confidence
intervals). Avoid relying solely on statistical
hypothesis testing, such as P values, which
fail to convey important information about
effect size and precision of estimates.
References for the design of the study and
statistical methods should be to standard
works when possible (with pages stated).
Define statistical terms, abbreviations, and
most symbols. Specify the statistical
software package(s) and versions used.
Distinguish prespecified from exploratory
analyses, including subgroup analyses.

if any. Restrict tables and figures to those
needed to explain the argument of the
paper and to assess supporting data. Use
graphs as an alternative to tables with many
entries; do not duplicate data in graphs and
tables. Avoid nontechnical uses of technical
terms in statistics, such as “random” (which
implies a randomizing device), “normal,”
“significant,” “correlations,” and “sample.”
Separate reporting of data by
demographic variables, such as age and
sex, facilitate pooling of data for subgroups
across studies and should be routine, unless
there are compelling reasons not to stratify
reporting, which should be explained.
f. Discussion
It is useful to begin the discussion by briefly
summarizing the main findings, and explore
possible mechanisms or explanations for
these findings. Emphasize the new and
important aspects of your study and put
your finings in the context of the totality of
the relevant evidence. State the limitations
of your study, and explore the implications
of your findings for future research and for
clinical practice or policy. Do not repeat in
detail data or other information given in
other parts of the manuscript, such as in the
Introduction or the Results section.
Link the conclusions with the goals
of the study but avoid unqualified
statements and conclusions not adequately
supported by the data. In particular,
distinguish between clinical and statistical
significance, and avoid making statements
on economic benefits and costs unless the
manuscript includes the appropriate
economic data and analyses. Avoid
claiming priority or alluding to work that has
not been completed. State new hypotheses
when warranted, but label them clearly.

e. Results
Present your results in logical sequence in
the text, tables, and figures, giving the main
or most important findings first. Do not
repeat all the data in the tables or figures in
the text; emphasize or summarize only the
most important observations. Provide data
on all primary and secondary outcomes
identified in the Methods Section. Extra or
supplementary materials and technical
details can be placed in an appendix where
they will be accessible but will not interrupt
the flow of the text, or they can be
published solely in the electronic version of
the journal.
Give numeric results not only as
derivatives (for example, percentages) but
also as the absolute numbers from which
the derivatives were calculated, and specify
the statistical significance attached to them,
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g. References

such errors, references should be verified
using either an electronic bibliographic
source, such as PubMed, or print copies
from original sources. Authors are
responsible for checking that none of the
references cite retracted articles except in
the context of referring to the retraction.
For articles published in journals indexed in
MEDLINE, the ICMJE considers PubMed
the authoritative source for information
about retractions. Authors can identify
retracted articles in MEDLINE by searching
PubMed for "Retracted publication [pt]",
where the term "pt" in square brackets
stands for publication type, or by going
directly to the PubMed's list of retracted
publications.
References should be numbered
consecutively in the order in which they are
first mentioned in the text. Identify
references in text, tables, and legends by
Arabic numerals in parentheses.
References cited only in tables or
figure legends should be numbered in
accordance with the sequence established
by the first identification in the text of the
particular table or figure. The titles of
journals should be abbreviated according
to the style used for MEDLINE
( w w w. n c b i . n l m . n i h . g o v / n l m c a t a l o g /
journals). Journals vary on whether they ask
authors to cite electronic references within
parentheses in the text or in numbered
references following the text. Authors
should consult with the journal to which
they plan to submit their work.

i. General Considerations Related
to References
Authors should provide direct references to
original research sources whenever
possible. References should not be used by
authors, editors, or peer reviewers to
promote self-interests.Although references
to review articles can be an efficient way to
guide readers to a body of literature, review
articles do not always reflect original work
accurately. On the other hand, extensive
lists of references to original work on a topic
can use excessive space. Fewer references
to key original papers often serve as well as
more exhaustive lists, particularly since
references can now be added to the
electronic version of published papers, and
since electronic literature searching allows
readers to retrieve published literature
efficiently.
Do not use conference abstracts as
references: they can be cited in the text, in
parentheses, but not as page footnotes.
References to papers accepted but not yet
published should be designated as “in
press” or “forthcoming.” Information from
manuscripts submitted but not accepted
should be cited in the text as “unpublished
observations” with written permission from
the source.
Avoid citing a “personal
communication” unless it provides essential
information not available from a public
source, in which case the name of the
person and date of communication should
be cited in parentheses in the text. For
scientific articles, obtain written permission
and confirmation of accuracy from the
source of a personal communication.
Some but not all journals check the
accuracy of all reference citations; thus,
citation errors sometimes appear in the
published version of articles. To minimize

ii. Reference Style and Format
References should follow the standards
summarized in the NLM's International
Committee of Medical Journal Editors
(ICMJE) Recommendations for the Conduct,
Reporting, Editing and Publication of
Scholarly Work in Medical Journals: Sample
References webpage and detailed in the
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NLM's Citing Medicine, 2nd edition. These
resources are regularly updated as new
media develop, and currently include
guidance for print documents; unpublished
material; audio and visual media; material
on CD-ROM, DVD, or disk; and material on
the Internet.

Additional tables containing backup data
too extensive to publish in print may be
appropriate for publication in the electronic
version of the journal, deposited with an
archival service, or made available to
readers directly by the authors. An
appropriate statement should be added to
the text to inform readers that this
additional information is available and
where it is located. Submit such tables for
consideration with the paper so that they
will be available to the peer reviewers.

h. Tables
Tables capture information concisely and
display it efficiently; they also provide
information at any desired level of detail
and precision. Including data in tables
rather than text frequently makes it possible
to reduce the length of the text.
Prepare tables according to the
specific journal's requirements; to avoid
errors it is best if tables can be directly
imported into the journal's publication
software. Number tables consecutively in
the order of their first citation in the text
and supply a title for each. Titles in tables
should be short but self-explanatory,
containing information that allows readers
to understand the table's content without
having to go back to the text. Be sure that
each table is cited in the text.
Give each column a short or an
abbreviated heading. Authors should place
explanatory matter in footnotes, not in the
heading. Explain all nonstandard
abbreviations in footnotes, and use symbols
to explain information if needed. Symbols
may vary from journal to journal (alphabet
letter or such symbols as *, †, ‡, §), so check
each journal's instructions for authors for
required practice. Identify statistical
measures of variations, such as standard
deviation and standard error of the mean.
If you use data from another
published or unpublished source, obtain
permission and acknowledge that source
fully.

i. Illustrations (Figures)
Digital images of manuscript illustrations
should be submitted in a suitable format for
print publication. Most submission systems
have detailed instructions on the quality of
images and check them after manuscript
upload. For print submissions, figures
should be either professionally drawn and
photographed, or submitted as
photographic-quality digital prints.
For X-ray films, scans, and other
diagnostic images, as well as pictures of
pathology specimens or photomicrographs,
send high-resolution photographic image
files. Since blots are used as primary
evidence in many scientific articles, editors
may require deposition of the original
photographs of blots on the journal's
website.
Although some journals redraw
figures, many do not. Letters, numbers, and
symbols on figures should therefore be
clear and consistent throughout, and large
enough to remain legible when the figure is
reduced for publication. Figures should be
made as self-explanatory as possible, since
many will be used directly in slide
p re s e n t a t i o n s . T i t l e s a n d d e t a i l e d
explanations belong in the legends—not on
the illustrations themselves.
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Photomicrographs should have internal
scale markers. Symbols, arrows, or letters
used in photomicrographs should contrast
with the background. Explain the internal
scale and identify the method of staining in
photomicrographs.
Figures should be numbered
consecutively according to the order in
which they have been cited in the text. If a
figure has been published previously,
acknowledge the original source and
submit written permission from the
copyright holder to reproduce it. Permission
is required irrespective of authorship or
publisher except for documents in the
public domain.
In the manuscript, legends for
illustrations should be on a separate page,
with Arabic numerals corresponding to the
illustrations. When symbols, arrows,
numbers, or letters are used to identify
parts of the illustrations, identify and
explain each one clearly in the legend.

Temperatures should be in degrees
Celsius. Blood pressures should be in
millimeters of mercury, unless other units
are specifically required by the journal.
Journals vary in the units they use
f o r re p o r t i n g h e m a t o l o g i c , c l i n i c a l
chemistry, and other measurements.
Authors must consult the Information for
Authors of the particular journal and should
report laboratory information in both local
and International System of Units (SI).
Editors may request that authors
add alternative or non-SI units, since SI units
are not universally used. Drug
concentrations may be reported in either SI
or mass units, but the alternative should be
provided in parentheses where appropriate.
k. Abbreviations and Symbols
Use only standard abbreviations; use of
n o n s t a n d a rd a b b re v i a t i o n s c a n b e
confusing to readers. Avoid abbreviations in
the title of the manuscript. The spelled-out
abbreviation followed by the abbreviation in
parenthesis should be used on first mention
unless the abbreviation is a standard unit of
measurement.

j. Units of Measurement
Measurements of length, height, weight,
and volume should be reported in metric
units (meter, kilogram, or liter) or their
decimal multiples.
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