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	 As	of	2012,	Emergency	Medicine	(EM)	was	finally	granted	a	mechanism	for	certifica-
tion in Critical Care Medicine (CCM). Emergency Physicians have been trained in critical care 
medicine (CCM) for over a decade with the understanding that they would not have the option 
for	US	board	certification.	The	history	of	EM	and	CCM	is	lengthy	and	ultimately	the	American	
Board of Medical Specialties (ABMS) would not grant EM the ability to form its own CCM 
certification	pathway.1 Until recently, Internal Medicine, Surgery, and Anesthesia did not have 
any	critical	care	medicine	certification	pathway	for	EM	residency	trained	graduates	who	had	
successfully completed CCM fellowships approved by their respective governing bodies. As of 
2010 there were 104 EM/CCM physicians with 73 of those completing fellowships and 31 still 
in training.2	Interestingly,	the	University	of	Maryland	Shock	Trauma	program	and	the	Univer-
sity of Pittsburgh Multidisciplinary Critical Care program trained 42% of the physicians, 32 of 
the	remaining	38	programs	trained	2	or	less	fellows.	The	number	of	fellows	has	shown	a	steady	
increase	despite	lack	of	board	certification	each	decade	from	the	late	1990’s.	39	reported	train-
ing in multidisciplinary programs, 28 in surgery programs, and 16 in Internal Medicine (IM) 
programs.	The	majority	of	the	trainees	completed	1-year	CCM	fellowships.

	 Since	 the	 early	 2000’s	 a	 number	 of	 landmark	 developments	 occurred.	The	LEAP-
FROG	group’s	report	of	intensive	care	physicians	managing	and	leading	care	in	Intensive	Care	
Units	(ICUs)	should	be	considered	standard	of	practice	and	that	there	is	a	current	and	projected	
shortage of physicians capable of meeting the critical care demands.3-6	A	definition	for	the	term	
intensivist	was	also	offered,	which	included	physician’s	board-certified	in	emergency	medicine	
who have completed a critical care fellowship.7 In 2002 Pronovost reported mortality reduction 
in ICUs where there was an intensivist as the lead caregiver.8 In 2006, there was a multidisci-
plinary group that was supported by Society of Critical Care Medicine (SCCM), American Col-
lege of Chest Physicians (ACCP), and American College of Emergency Physicians (ACEP), 
who published a comprehensive opinion statement on the need to allow EM grads to sit for the 
certification	boards	especially	in	light	of	the	projected	shortage	of	ICU	physicians.9

CURRENT

	 That	leads	us	to	our	current	status.	Emergency	Medicine	can	sit	for	the	boards,	not	just	
one,	but	all	of	the	major	boards	with	IM	being	the	first	to	grant	access.	It	is	worthwhile	to	note	
the historical relatively low number of EM grads who have trained in IM/CCM above. While 
this	was	widely	received	positively	it	left	the	majority	of	practitioners	and	trainees	without	the	
ability	for	board	certification.	This	was	later	eased	when	Anesthesia	and	Surgery	also	created	a	
certification	pathway.	However,	not	all	paths	are	equal.	American	Board	of	Internal	Medicine	
(ABIM) and American Board of Anesthesiology (ABA) are co-sponsored boards with Ameri-
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can Board of Emergency Medicine (ABEM) and therefore are managed through EM but exam and criteria are set by ABIM and 
ABA	respectively.	The	American	Board	of	Surgery	(ABS)	pathway	is	managed	through	ABS	and	has	separate	criteria.10 In essence 
all	three	pathways	require	different	training	paths.	Additionally	challenging	is	the	application	process,	the	utilization	of	the	National	
Residency	Matching	Program	(NRMP)	and	the	Electronic	Residency	Application	Service	(ERAS)	are	different	from	institution	and	
occasionally	within	the	institution	particularly	since	they	may	be	program	specific.	It	is	possible	to	have	multiple	programs	existing	
in	the	same	institution	with	different	processes.	Timeline	are	illustrated	in	Table	1.	The	pathway	summaries	are	identified	separately:

1. https://www.abem.org/public/subspecialty-certification/internal-medicine-critical-care-medicine/im-ccm-announcement
2. https://www.abem.org/public/subspecialty-certification/anesthesiology-critical-care-medicine/accm-overview
3. http://www.absurgery.org/default.jsp?certsccce_abem

	 To	date,	the	most	comprehensive	list	of	critical	care	fellowship	programs	can	be	found	at	the	Emergency	Medicine	Resi-
dency	Association	website:	http://www.emra.org/match/critical-care-fellowships/	

DISCUSSION

	 Is	this	a	good	thing?	The	answer	is	a	resounding	YES!	However	we	may	have	inadvertently	made	it	increasingly	difficult	
for training, at least for the time being. In the past programs and fellows could create fellowships that were 1 or 2 years in length, 
multidisciplinary	or	specialty	specific,	and	funded	by	any	number	of	mechanisms.	The	creation	of	the	board	certification	and	the	
rules governing the pathway process has functionally limited the creativity by which the programs could be developed or funded. 
While	this	is	anecdotal,	surgery	requirements	are	considered	to	be	too	onerous	by	most	EM	practitioners	as	well	as	some	surgical	
CCM	fellowship	directors.	There	are	only	33	stand	alone	IM-CCM	programs.	The	majority	of	IM	programs	are	typically	affiliated	
with pulmonary and would need special considerations or restructuring to create an EM pathway for a 2 year program. Anesthesia is 
a	1	year	program	and	would	have	to	create	a	second	year	devoted	to	just	the	EM	trainees	of	their	program.	The	extra	year	required	
by anesthesia and surgery of EM grads, and the lack of prevalent 2-year IM-CCM programs and restricted positions for EM grads 
creates	a	significant	barrier.11	How	do	we	create	the	second	year?	What	should	the	curriculum	look	like?	And	most	notably	who	
should	pay	for	the	second	year?	Most	EM	fellowships	are	Non-ACGME	fellowships	that	are	predicated	on	a	hybrid	Attending/Fel-
low structure. Accreditation Council for Graduate Medical Education (ACGME) has rules in place for ACGME fellows that make 
it challenging at best to employ a similar model for critical care. Most programs receive some funding support for their fellows and 
also	are	able	to	utilize	the	fellows	to	disperse	the	work	burden,	research,	and	educational	goals	of	the	ICU.	The	stakeholders	for	the	
growth of EM-CCM fellowships are largely EM programs who have fought for years to see this pathway become a reality. Funding 
that	is	available	to	CCM	fellowship	programs	are	not	specifically	allocated	to	train	EM	graduates	and	therefore	leave	little	incen-
tive to use for EM graduates. In addition current Anesthesia and Surgery CCM programs provide funding for 1 year, the second 
year	requirement	is	unique	to	EM	grads	and	would	therefore	need	an	additional	funding	source	solely	for	the	EM	participants.	The	
key stakeholders being the EM programs in the current ACGME rules would have to fund 1-2 years of CCM fellowships while the 
fellow’s	clinical	responsibility	would	not	include	EM	and	therefore	be	a	strict	expense	line	item.	This	therefore	creates	a	paradigm	
in the evolution of CCM and EM where the programs who may accept EM graduates may not have the funding mechanism to de-
velop	the	second	year	requirement	nor	have	a	major	incentive	to	do	so.	An	EM	program	that	is	largely	interested	in	developing	this	
subspecialty	of	EM	but	no	means	to	fund	it	may	not	directly	benefit	financially	from	funding	the	programs.	In essence, there exists 
a small but real chance that there is now an increase in the functional barrier to the progression of EM-CCM fellowships.

Medicine Anesthesia Surgery

When application
submission begins July November May/June

When application
submission ends N/A Rank list deadline:

May
Rank list deadline:

September

Interview season Sept-Oct Nov-April July-Sept

Is there a Match? No Yes (San Fransisco match) Some participate in
match (NRMP)

When does
application process

begin to relative to start date?

~1 year prior to
fellowship start date

~1.5 years prior to
fellowship start date

~1 year prior to
fellowship start date

Table 1: Medicine, anesthesia, surgery fellowship application timeline.

https://www.abem.org/public/subspecialty-certification/internal-medicine-critical-care-medicine/im-ccm-announcement
https://www.abem.org/public/subspecialty-certification/anesthesiology-critical-care-medicine/accm-overview
http://www.absurgery.org/default.jsp%3Fcertsccce_abem
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
http://www.emra.org/match/critical-care-fellowships/%20%0D
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 A recent SCCM taskforce publication highlights the shortages of critical care trained doctors and calls on Internal Medicine 
to	increase	the	number	of	IM/CCM	programs	as	well	as	create	pathways	for	hospitalists	to	become	CCM	certified.12,13 Despite this 
reality	and	the	challenges	mentioned	above,	as	in	the	past,	EM-CCM	as	a	practice	will	continue	to	grow.	The	demand	will	be	high	
clinically	and	it	may	foster	slow	change.	The	concern	is	as	with	how	EM-CCM	fellowships	largely	evolved	in	the	past,	there	will	be	
a	slow	effort	to	find	a	uniformed	approach	to	answer	the	current	problem.	As	many	fellows	found	their	niche	programs,	many	will	
find	unique	ways	specific	to	their	institution	and	hospital	to	fund	the	development	or	expansion	of	EM-CCM.	We	view	this	as	a	call	
to	action.	The	key	stakeholders	we	argue	are	all	hospitals	systems.	The	projected	20-30%	shortage	of	qualified	CCM	physicians	by	
2020 would impact all models directly or indirectly.14	Hospitals	will	find	themselves	with	increasing	quality	metrics	and	reporting	
tied to their reimbursements and a growing ICU and elderly population. Individual battles will only create slow minute changes. As 
the	respective	organizations	have	finally	come	together	to	allow	certification,	they	should	come	together	with	Emergency	Medicine	
for	a	joint	solution	to	this	problem.	It	may	require	challenging	ACGME	and/or	petitioning	hospital	systems	to	develop	mechanisms	
to	fund	the	new	programs.	A	unified	approach	to	the	new	challenges	is	needed.	We	should	not	simply	revel	and	pat	ourselves	on	the	
backs	for	getting	certification	opportunities	granted	but	rather	increasing	the	number	of	programs	and	trained	individuals	for	ICU	
medicine	that	will	impact	the	qualified	physician	shortages	predicted	and	more	importantly	address	the	needs	of	a	growing	patient	
base. We propose that ABEM create a task force to investigate novel approaches to the funding shortages and novel mechanisms to 
streamline and simplify the application process.
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 Pain is a discomport that nobody can feel the exact complain that is experienced 
by the others. Because, someone’s pain is the mildest pain that we have. More than 50% of 
emergency department visits have pain complaint. Emergency physician’s management of 
painly conditions and their sence clinic take an important role for making accurate diagnosis.

	 A	27-year-old	healthy	woman	with	 complaints	 of	 right	flank	pain	was	 admitted	 to	
emergency department for a while. She stated that previously she has been treated for her pain 
diagnosed as renal colic, and it recurred. She also had blurred vision. Nausea was positive 
obviouse vomiting was did not occur. 6-7 hours pased since the last emergency visit, and visual 
symptoms began immadiatly she was discharged. She was treated with a narcotic analgesic 
and metoclopramide. Additionally N-Hyoscine butylbromide was injected intravenously. Her 
vital signs were completely within normal limits. She did nor state any discomfort except 
right coctovertebral tenderness during physical examination. Her neurological examination 
including	visual	field	was	normal.	There	was	no	other	signs	in	addition	to	her	complaint	and	
medical	history.	Tramadol	100	mg/IV	infusion	was	administered	as	narcotic	analgesia.	After	an	
hour	her	pain	was	decreased	and	she	was	not	discomforted	of	blurring	vision.	The	emergency	
physician had explain that sometimes blurring complaint may give rise due to side effect of 
drug hypersensitivity as she was administered. She was asked and advised to coming back if 
she became discomfortable again. Next day, she came back to the emergency department and 
suffered	 from	vomiting,	blurred	vision,	headache	and	described	 right	flank	pain	again.	This	
time the emergency physician examined the patient more carefully due to the new syptoms 
and	brain	computurised	 tomography	 imaging	was	obtained.	The	brain	 tomography	 revealed	
parenchymal	hemorrhage	at	the	right	occipital	lobe	in	2x2	cm	area.	The	patient	was	transferred	
to another hospital for neurosurgical intervention.

 Now, we want to discussed the emergency setting. Many of the emergency physicians, 
it	is	concentrated	on	to	the	first	and	remarkable	condition	and	this	was	the	flank	pain	for	our	
case. But the physician was not aware of the problem. Other symptomes were weak. Every 
emergency	 physician	 can	 think	 that	 the	 flank	 pain	 due	 to	 renal	 colic	 is	 the	worst	 pain	 for	
someone can experience. But mainly in my estimation, physicians don’t think that pain can 
cause	to	a	serious	complication.	That	is	the	interesting	point	of	pain	management.

 ‘Pain’ even should be considered as a vital sign and assessed accordingly. However, 
sometimes pain is not interrelated with other (as well as our case, pain and blurred vision) 
complaints	may	not	assessed	together.	The	reason	of	 this	could	be	a	side	effect	of	 the	drug,	
as	it	was	seem	in	our	case.	Indeed,	metoclopramide	with	anticholinergic	and	extrapyramidal	
effects,	opiad	by	producing	myozis	with	specific	receptors	,	and	Hiyosin	N-butylbromide	may	
be associated with anticholinergic effects may cause vision problems disrupting accomodation. 
The	question	‘’Can	an	unrelated	complaint	accompany	of	pain’	is	important.	In	fact,	a	severe	
pain	may	lead	to	another	complication,	such	as	renal	colic	itself,	which	is	defined	as	the	worst	
labor pain by the experienced. However, severe renal colic can lead to a tear and bleeding in 
patients who have cranial arterial malformations and produce a clue for blurred vision due to its 

http://openventio.org/Volume1_Issue4/Which_Pain_Is_Treated_At_The_Emergency_Department_EMOJ_1_e002.pdf
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localization of the bleeding, as in our case. But, the unrelated complaint may be assessed as the side effects of lengthened medical 
treatment.

	 In	 such	 a	 case,	 how	 should	 an	 emergency	 physician	 behave	 in	 a	way	 of	 treatment	 focused	 on	 hard	work	 and	 careful	
examination. Although there is not a powerful guide to give vision to physicians, sense clinic which means what they thinks and 
feels	the	signs	he/she	estimates	to	exist	in	his/her	patient,	open	the	way	of	diagnosing	and	treatment.	But	either	the	physician	must	be	
a	specialist	or	have	forsight	or	have	a	senior	experienced	collague	to	consult	and	find	out	before	deciding	the	optimal	treatment	and	
satisfy the patient. Sometimes emergency physician might be in state of asking for some tests unneceserily or showing responsibility 
by other consulting or referring the patient to other departments.

	 In	other	word,	pain	 is	an	emergency	setting	 that	a	physician	must	even	be	susceptible	 to	 the	patient.	This	must	not	be	
forgotten.

CONSENT

	The	patient	has	provided	written	permission	for	publication	of	this	manuscript.
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 In 2011 the Pediatric Infectious Diseases Society (PIDS) and the Infectious Diseases 
Society of America (IDSA) and the British Thoracic Society (BTS) created extensive guide-
lines with recommendations for the management of community acquired pneumonia in chil-
dren.1,2

	 There	are	a	number	of	recommendations	in	these	guidelines	that	seem	to	conflict	with	
the evidence presented in the guidelines and elsewhere as well as clinical experience. The per-
ceived disagreement between guidelines and clinical practice may be ours alone, but here are 
our thoughts and observations.

 In order to accomplish this discussion, we have provided as succinctly as possible 
framed quotes from the guidelines that are well documented with references in the actual pa-
pers. Our response to and discussion of the conclusions made by the writers of the guidelines 
follow in subsequent paragraphs. Although, extensive references were not required as we are 
making the point that the guideline’s recommendations seem to be odds with their own refer-
ences, we hope our discussion will encourage the reader to review the actual guidelines to 
confirm	for	themselves	whether	or	not	our	criticisms	are	valid.

ARE CHILDREN UNDER 2 YEARS OF AGE AT INCREASED RISK OR NOT?

 A theme that is found in both guidelines is that the vast majority of infections in pre-
school children and especially under two years of age are viral infections. Both guidelines make 
recommendations that minimize investigations and interventions when viral infections are the 
suspected etiology. For the sake of brevity we will need to summarize the Pediatric Infectious 
Diseases Society (PIDS) and the Infectious Diseases Society of America (IDSA) and the British 
Thoracic Society (BTS) statements.

PIDS/IDSA

Antimicrobial therapy is not routinely required for preschool-aged children with CAP, because 
viral pathogens are responsible for the great majority of clinical disease. (strong recommenda-
tion; high-quality evidence)

BTS

<All children with a clear clinical diagnosis of pneumonia should receive antibiotics as bacterial 
and viral pneumonia cannot be reliably distinguished from each other. [C]
<Children aged <2 years presenting with mild symptoms of lower respiratory tract infection do 
not usually have pneumonia and need not be treated with antibiotics but should be reviewed if 
symptoms persist. A history of conjugate pneumococcal vaccination gives greater confidence 
to this decision [C]

http://openventio.org/Volume1_Issue4/Pediatric_Pneumonia_Guidelines_Inconsistencies_between_Guidelines_Scientific_Evidence_and_Clinical_Practice_EMOJ_1_116.pdf
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 However, the differentiation of viral versus bacterial 
pneumonia is often not easily accomplished. And, combined 
bacterial and viral pneumonias are actually quite common in 
these younger children. 

 

 Additionally, the presented evidence would suggest 
that these younger CAP patients are actually at the highest risk 
for hospitalization and disease associated morbidity and mortal-
ity. 

 The dramatic impact of pneumococcal vaccination on 
the incidence of community acquired pneumonia in children un-
der two years of age is additional evidence that while viral infec-
tions are common, bacterial infections are also very common. 
The guidelines report that there has been a 20-30% decrease 
in the diagnosis of pneumonia in children in most areas. The 
guidelines also point out that a recent study of PCV11 showed a 
substantial reduction of 32% of pneumonias in those under one 
year but less than a 3% decrease in those that were 12-23 months 
old.1 For children over the age of 2 they reported only a 9.1% 
reduction.1 This	evidence	shows	that	the	bulk	of	the	benefit	for	
the vaccine is to reduce pneumonia in those under 12 months.

 The pneumococcal vaccine clearly does a great job in 
reducing the burden of illness in our most vulnerable patient 
population, young infants. However, there appears to be only 
a modest reduction in admissions for those over the age of 12 
months. There is almost no change in the admission rate for 
those between 12 and 23 months.

Inconsistencies

 Both the PIDS/IDSA and BTS guidelines seem to em-
phasize the role of viral infections in children under two years 
of age. The PIDS/IDSA guidelines even state that antimicro-
bial therapy is not routinely required for preschool-aged chil-
dren with CAP, because viral pathogens are responsible for the 
great majority of clinical disease. However, the overwhelming 
evidence is that even though viral infections are common, bac-
terial infections are also common as are viral and bacterial co-
infections. Additionally, atypical pneumonias are not rare and 
the population at most risk of morbidity and mortality from CAP 
are less than two years of age.

 The existence of common bacterial co-infection with 
children with viral pneumonia complicates their treatment. In re-
cent years there has been an increasing availability of rapid viral 
panels. Some of these panels focus only on a single virus such 
as	influenza	but	many	test	for	a	wide	variety	of	viral	pathogens.	
The common co-existence of bacterial co-infection should cause 
a provider to pause prior to withholding antibiotics in a child 
with a positive viral panel, especially if that child appears ill.

DOWNPLAYING CHEST RADIOGRAPHS IN THE FACE OF 
EVIDENCE

 Both guidelines recommend against obtaining chest ra-
diographs	for	the	confirmation	of	suspected	CAP.	

 However, both guidelines also clearly presented evi-
dence that the clinical diagnosis of pneumonia without a radio-
graph	is	very	difficult.	While	there	are	clinical	clues	suggestive	
of pneumonia such as increased respiratory rate and cough, these 

PIDS/IDSA Guidelines

CAP in children in the United States, the focus of these guidelines, is defined 
simply as the presence of signs and symptoms of pneumonia in a previously 
healthy child caused by an infection that has been acquired outside of the hos-
pital. 

In many children with LRTI, diagnostic testing may identify 2 or 3 pathogens, in-
cluding combinations of both viruses and bacteria, making it difficult to determine 
the significance of any single pathogen. 

BTS

• One-third of cases of CAP (8-40%) represent a mixed infection. 
• Mycoplasma is not unusual in children aged 1-5 years. 

PIDS/IDSA

Pneumonia is the single greatest cause of death in children worldwide. Each 
year, >2 million children younger than 5 years die of pneumonia, representing 
~20% of all deaths in children within this age group. Although difficult to quantify, 
it is believed that up to 155 million cases of pneumonia occur in children every 
year worldwide.

In the United States, outpatient visit rates for CAP between 1994-1995 and 2002-
2003 were approximately 8% of US outpatient visits of 2 year olds were given 
the diagnosis of pneumonia while approximately 4% of US outpatient visits of 3-6 
year olds were diagnosed with pneumonia. 

BTS

The incidence of all-cause and pneumococcal pneumonia in children aged <2 
years and pneumococcal pneumonia in children aged 2-4 years decreased in the 
USA after pneumococcal vaccination (PCV) became universal. In the UK, admis-
sion rates for childhood pneumonia decreased by 19% between 2006 and 2008 
to 10.79/10,000 following the introduction of conjugate pneumococcal vaccine 
(PCV7) to the national childhood immunisation programme.

The effect is most striking in the first year with a 32.2% reduction, and a 23.4% 
reduction in the first 2 years. A recent study of PCV11 found that, although 34% 
of radiologically-confirmed pneumonias were prevented in children under 1 year, 
there was only a 2.7% decrease in those aged 12-23 months. In children aged 
>2 years there was only a 9.1% reduction. A Cochrane systematic review found 
a pooled vaccine efficacy for PCV11 of 27% for reduction of radiographically-
confirmed pneumonia in children <2 years and 6% for clinical pneumonia. 

Evidence statements

• S pneumoniae is the most common bacterial cause of pneumonia in childhood.
• S pneumoniae causes about one-third of radiologically confirmed pneumonia 
in children aged <2 years.
• The introduction of PCV7 has dramatically decreased IPD due to vaccine se-
rotypes in the UK. UK, but a steady increase in vaccine serotype replacement 
is evident in the UK.
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are	very	nonspecific	and	 insensitive.	The	British	Thoracic	So-
ciety (BTS) guidelines reported that 82% of 1848 chest radio-
graphs	obtained	in	a	Pakistani	study	that	was	based	on	the	WHO	
criteria	of	tachypnea	without	‘danger	symptoms’	were	classified	
as normal and commented that “Other studies have drawn simi-
lar conclusions.”2

Inconsistencies

 The diagnosis of pneumonia without a chest radiograph 
in children is a foreign concept to most clinicians. Experienced 
clinicians might willingly diagnose pneumonia without a radio-
graph in the presence of rales or crackles on auscultation. How-
ever, the diagnosis of pneumonia based on respiratory rate and 
cough as described in the guidelines is a clinical guess at best. It 
is very common for a child with a viral upper respiratory infec-
tion to have tachypnea recorded on triage vital signs, especially 
if the child is crying or febrile. Intuitively, it would appear that 
over diagnosis and over treatment of simple respiratory tract in-
fections misdiagnosed as pneumonia would be the natural out-
come of this approach.

 It is also unclear if data and guidelines for resource 
poor countries should be applied in areas where radiographs are 
easily obtainable. The minimal radiation exposure of a chest ra-
diograph should be considered but is unlikely to prevent a cli-
nician from getting a radiograph. The need for good antibiotic 
stewardship and risks of overuse of antibiotics by clinicians 
rarely obtaining radiographs seems to be of much more concern.

ATYPICAL PNEUMONIAS AND PRESCHOOL CHILDREN

 Both PIDS/IDSA and BTS guidelines acknowledge 
that contrary to past teachings preschool children actually are 
infected relatively commonly with the pathogens responsible for 
atypical pneumonias. However, while the guidelines recognize 
these infections as being substantial, their recommendations do 
not seem to adequately address the management of these infec-
tions.

Inconsistencies

	 While	both	groups	acknowledge	that	there	is	growing	
evidence that M. pneumoniae and Chlamydial pneumoniae in-
fect a substantial number of preschool children, both guidelines 
had	difficulty	giving	clear	recommendations	on	how	to	address	
this very real possibility. For years the teaching has been that 
these infectious agents were rarely found in infants and young 
children. The recognition that M. pneumoniae and Chlamydial 
pneumoniae infections are relatively common infectious agents 
in preschool children and infants is relatively recent knowledge. 
Unfortunately, it seems that the greater abundance of evidence 
for these infections in older children and adolescence contin-
ues to dominate these guidelines. The lack of strong evidence 
for treatment effectiveness and diagnostic tools for differentiat-
ing the infection from other lower respiratory tract infections in 
younger children results in guidelines that do not seem to fully 

PIDS/IDSA

Routine chest radiographs are not necessary for the confirmation of suspected 
CAP in patients well enough to be treated in the outpatient setting (after evalua-
tion in the office, clinic, or emergency department setting). (strong recommenda-
tion; high-quality evidence)
Chest radiographs, posteroanterior and lateral, should be obtained in patients 
with suspected or documented hypoxemia or significant respiratory distress 
(Table 3) and in those with failed initial antibiotic therapy to verify the presence 
or absence of complications of pneumonia, including parapneumonic effusions, 
necrotizing pneumonia, and pneumothorax. (strong recommendation; moderate-
quality evidence)

BTS

• Chest radiography should not be considered a routine investigation in children 
thought to have community acquired pneumonia (CAP). [A-]
• Children with signs and symptoms of pneumonia who are not admitted to hos-
pital should not have a chest x-ray. [A-]

PIDS/IDSA

Tachypnea is a nonspecific clinical sign, but may represent a marker for respira-
tory distress and/or hypoxemia. ‘‘Rapid breathing as perceived by the mother’’ 
was statistically associated with hypoxemia in a study of children with pneumo-
nia. An increase in the age-specific respiratory rate or tachypnea has been linked 
to treatment failure in children with severe pneumonia in the developing world. 
Although tachypnea in infants with pneumonia may correlate with presence of 
hypoxemia, tachypnea may also be caused by fever, dehydration, or a concur-
rent metabolic acidosis. In a study from a pediatric emergency department in 
Boston of children <5 years old undergoing chest radiography for possible pneu-
monia, the respiratory rates for those with documented pneumonia did not differ 
significantly from those for children without pneumonia. However, of children with 
WHO-defined tachypnea, 20% had confirmed pneumonia, compared with 12% 
without tachypnea.

For resource-poor regions of the world, the World Health Organization (WHO) 
defines pneumonia primarily as cough or difficult breathing and age-adjusted 
tachypnea: (age 2–11 months, >50/min; 1-5 years, >40/min; >5 years, >20 
breaths/min). Furthermore, severe pneumonia is defined as ‘‘cough or difficulty 
breathing plus one of the following: lower chest in drawing, nasal flaring, or grunt-
ing.’’ Very severe pneumonia is defined as ‘‘cough or difficulty breathing plus 
one of the following: cyanosis, severe respiratory distress, inability to drink or 
vomiting everything, or lethargy/unconsciousness/convulsions.’’ Such definitions 
of various levels of severity and studies to validate interventions for each level 
of severity 

PIDS/IDSA

“The age at which one should begin to strongly consider M. pneumoniae as the 
cause of CAP is not well defined. M. pneumoniae is increasingly being diagnosed 
serologically as a cause of LRTI in young children.

BTS

“Mycoplasma is not unusual in children aged 1-5 years.”

A study of 154 children by Michelow et al. found that, as has been proposed more 
recently, preschool children are just as likely as those of school age to have atyp-
ical pneumonia. There are likely to be geographical variations in these findings.” 

“Improved short- and long-term outcomes have been described in children with 
respiratory tract infections (a mixture of upper and lower by clinical diagnosis) 
treated with macrolides compared with those not treated. Of those children with 
lower respiratory tract infections due to M pneumoniae and/or C pneumoniae as-
sessed as ‘clinical failures’, 83% had not been treated with macrolides. 

“< Macrolide antibiotics may be added at any age if there is no response to first-
line empirical therapy. [D]

< Macrolide antibiotics should be used if either mycoplasma or chlamydia pneu-
monia is suspected or in very severe disease.[D]”
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address or acknowledge these infectious organisms that may 
be responsible for nearly a quarter of the community acquired 
pneumonias.

CONCLUSION

•	 While	 the	 guidelines	 emphasize	 viral	 infections	 in	 the	
youngest patients and withholding antibiotics, the evidence 
shows that bacterial infections are also very common and 
that the morbidity and mortality of pneumonia are greatest 
for children under two years of age.

•	 Strong	evidence	exists	that	confirm	combined	bacterial	and	
viral	infections	are	common.	And,	the	greatest	benefit	from	
the pneumococcal vaccine occurred with children under 
two years of age. These observations would strongly sug-
gest that withholding antibiotics should only be performed 
when	 the	 clinician	 can	 be	 confident	 that	 the	 condition	 is	
most consistent with a solitary viral infection. Unfortunate-
ly, it is unclear at this time how to establish this diagnosis.

•	 Existence	of	a	viral	infection	does	not	rule	out	co-existent	
bacterial infection. Cessation of antibiotics should not be 
based solely on a positive viral panel, especially if the child 
appears ill.

•	 It	is	very	challenging	to	accurately	make	the	diagnosis	with-
out	a	chest	radiograph.	While	it	may	be	very	appropriate	to	
not obtain a chest radiograph in resource poor settings, we 
fear that the diagnosis of pneumonia with only the presence 
of cough and tachypnea will lead to an increasing overuse 
of antibiotics. Due to chest radiographs not being perfectly 
sensitive for pneumonia, clinicians may still consider the 
diagnosis of pneumonia based on physical examination 
findings	alone.	This	seems	very	reasonable	in	ill	appearing	
children, but should be done rarely in well appearing chil-
dren to avoid the overuse of antibiotics.

•	 The	prevalence	of	atypical	causes	of	pneumonia	 is	higher	
than once thought in young children. A Cochrane review 
revealed uncertainty about whether antibiotics should be 
routinely used in children with mycoplasma pneumonia. It 
seems reasonable to consider the use of antibiotics in pa-
tients	 with	 suspected	 or	 confirmed	M. pneumoniae or C. 
pneumoniae pneumonia	 but	 more	 evidence	 is	 definitely	
needed.
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ABSTRACT

Introduction: A recent report published by the American Society of Anesthesiologists (ASA) 
task force on central venous access suggests the use of real time ultrasound for placing central 
venous lines. As in our center there is no ultrasound device specific for this purpose, a decision 
to test the hypothesis whether anatomic landmark for central venous catheterization is effective 
in experienced hands was made.
Methods: A retrospective review of a prospectively collected database was performed for the 
period January 2002 to June 2013. Five hundred fifty patients underwent long-term central 
venous catheter placement. All procedures were performed by experienced (>50 placements) 
surgeons utilizing standard techniques.
Results: Males slightly predominated, corresponding to 51.3% (n=282) of the total population. 
The most frequent cannulated vein was the subclavian vein (n=451/82%). The Right Subcla-
vian Vein (RSV) was the first choice for catheterization (n=410/74.5%). 83.5% (n=459) of 
the punctures were successful on the first attempt. Complications included arterial puncture 
(n=36/6.5%), hematoma (n=16/2.9%) and pneumothorax (n=4/0.7%). Ultrasound was used in 
selective high-risk cases (7.3%). 
Conclusion: The data suggests that with proper skill and experience, landmark anatomic posi-
tion is effective for central venous catheterization, however ultrasound is helpful in specific 
difficult cases.

KEYWORDS: Ultrasound; Infection; Pneumothorax; Hematoma.

ABBREVIATIONS: ASA: American Society of Anesthesiologists; CVCs: Central Venous Cath-
eters; IJV: Internal Jugular Vein; CDC: Center for Disease Control and Prevention; RSV: Right 
Subclavian Vein; RIJ: Right Internal Jugular; US: Ultrasound; OR: Operating Room; LSV: Left 
Subclavian Vein; RFV: Right Femoral Vein; LFV: Left Femoral Vein; BMI: Body Mass Index.

INTRODUCTION

 Obtaining central venous access is a fundamental clinical skill for managing patients 
in a wide variety of clinical situations. Success in this procedure requires knowledge of pa-
tient’s anatomy, clinical condition, and comorbidities. In addition, it also depends on the opera-
tor skills.

http://openventio.org/Volume1_Issue4/Landmark_Central_Venous_Catheterization_is_Effective_but_Ultrasound_Helps_Even_in_Experienced_Hands_EMOJ_1_117.pdf
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 The role of routine portable ultrasound in the placement 
of Central Venous Catheters (CVCs) has been debated. The use 
of ultrasound to aid in Internal Jugular Vein (IJV) catheterization 
has been shown to improve success rates and decrease the need 
for multiple attempts, but it has not been adopted worldwide, 
possibly because of cost and training issues.1-3 Additionally, the 
Center for Disease Control and Prevention (CDC) of the United 
States of America recommends the Subclavian Vein (SV) site 
as the preferred choice for CVCs due to lower infection rates 
compared to other puncture sites.1 However, for placing lines at 
the subclavian site, ultrasound is not very helpful. Traditional 
infraclavicular SV catheterization is poorly amenable because of 
the overlying clavicle, which can make visualization and direct 
guidance difficult due to the acoustic shadow from the clavicle 
and the usual SV anatomic position.

 In the past few years several guidelines and papers have 
been published suggesting that the use of ultrasound improves 
safety and efficacy when central venous access is needed, al-
though most studies examine ultrasound for IJV cannulation 
with mixed results.4-7 Moreover, when looking at a worldwide 
perpective, ultrasound is not available for this purpose in all hos-
pitals. Recently a report published by the American Society of 
Anesthesiologists (ASA) task force on central venous access5 
suggests the routine use of real time ultrasound for placing a 
central venous line. This led us to test the hypothesis whether 
anatomic landmark position is effective for placing a central ve-
nous catheter when performed by experienced professional. 

METHODS

 This study was conducted in a 500 bed University 
teaching hospital designated as a trauma center in a metropolitan 
area of approximately 2.9 million people. A retrospective review 
of a prospectively maintained database was performed from the 
period of January 2002 to June 2013.

 Inclusion criteria for this research involved all patients 
over 18 years old that presented with an indication for placing 
a Hickman or Port-o-cath catheter, devices commonly used for 
long-term hemodialysis, chemotherapy and bone marrow trans-
plants. These patients were chosen for study because a specific 
team of two experienced and trained surgeons (more than fifty 
previous CVCs obtained) was responsible for all cases helping 
to eliminate any possible bias due to heterogeneity of operator 
skill.

 All Hickman and Port-o-cath catheters were placed 
in the Operating Room (OR) with the use of fluoroscopy. The 
Seldinger’s technique for venipuncture was used in identical 
way to standard CVCs. Once in the OR, patients were placed in 
the supine position with 15 degrees Trendelenburg. All proce-
dures were performed under local anesthesia (Lidocaine 2%). In 
accordance to the Trauma Surgery Division protocol and CDC 
recommendations, the right subclavian vein (RSV) was the first 

puncture attempt and the Right Internal Jugular (RIJ) vein the 
second option, unless a formal contra-indication applied, as ex-
plained below. 

 Ultrasound (US) was used in selective cases such as 
known difficult vascular access (i.e. multiple previous catheter-
ization attempts with no success), anatomical distortions or in 
the presence of thrombotic phenomena (using the ultrasound to 
screen for visible thrombus). A Sonosite Titan® with a transducer 
L38/10-5 linear vascular array was the ultrasound device used 
in this research. When the US was used, cannulation was per-
formed using real-time guidance with a transverse approach to 
the vein.

 Variables such as gender, age, site of cannulation (and 
its variances, such as subclavian or supraclavicular access to 
the SV), attempts to perform cannulation, use of ultrasound, 
and complications (such as arterial punctures, pneumothorax, 
hematoma, bleeding and unsuccessful procedures) were com-
pared. The data was entered into a spreadsheet and subsequently 
analyzed (Microsoft Excel Software®). Descriptive statistics and 
numeric comparisons were calculated through IBM SPSS Sta-
tistics®, version 20.0.0, 2012. To compare proportions, the chi-
square test were used or Fisher’s exact test, when necessary. To 
compare numerical variables the Mann-Whitney test were used. 
To identify factors associated with complications multiple logis-
tic regression analysis was performed. Significance was set at 
p<0.05. The university’s institutional review board approved the 
study (IRB 19016613.4.0000.5404).

RESULTS

 Five hundred fifty patients (bone marrow transplant 
candidates, hematology, nephrology, and oncology patients) 
were included in the study. Males were slightly predominant, 
corresponding to 51.3% (n=282) of the total population. The av-
erage age was 44.0(±15.2). 

 The most frequently cannulated vein was the SV 
(n=451/81.95%). The right subclavian vein (RSV) was the first 
choice for catheterization (n=410/74.5%) unless another cath-
eter was already in place at that site or there was any sign of ana-
tomic landmark distortion, history of multiple puncture attempts 
or inability to pass the guide-wire (i.e. thrombotic occlusion of 
the subclavian/brachiocephalic trunk or extrinsic vein compres-
sion). The Left Subclavian Vein (LSV) was cannulated in only 
7.5% of cases. Infraclavicular access to the SV was the most 
common (n=445/98.6%), while supraclavicular access was per-
formed in 6 cases as a second option. No complications were re-
ported after the supraclavicular access method. In these 6 cases 
the RSV infraclavicular access and the RIJ were either distorted 
by a hematoma due to multiple attempts by other teams, or was 
a potential increased risk of infection due to another catheter 
already in place at that specific site.
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 RIJ was the second option for vein catheterization 
in the majority of the cases (n=68/12.3%) and when puncture 
was not successful by any method the LSV was attempted 
(n=41/7.5%). Other rarely used sites were: left jugular internal 
vein (n=14/2.5%), Right Femoral Vein (RFV, n=12/2.2%) and 
Left Femoral Vein (LFV, n=5/0.9%). The RFV and LFV ac-
counted for only 3.1% of cases and were used as last a last resort 
by the surgery team (Figure 1).

 83.5% (n=459) of the punctures were successful on 
the first try. An average of 1.2(±0.6) puncture try per patient. 
In 11.1% of cases two attempts were required. Three and 4at-
tempts were required in 4.4% (n=24) and 1.1% (n=6) of cases, 
respectively. A total of 3(0.5%) unsuccessful procedures were 
recorded. No misplaced catheters were registered.

 Recorded complications included arterial puncture 
(n=36/6.5%), hematoma (n=16/2.9%) and pneumothorax 
(n=4/0.7%). Bleeding was associated with arterial puncture and 
occurred in 0.7% (n=4) of the cases. Of the 4 patients who de-
veloped pneumothoraces, 3 also had their artery punctured and 
were known by the surgery team as “difficult access” cases. All 
pneumothoraces were after RSV punctures.

 One case was immediately noted to have signs and 
symptoms of cardiac tamponade immediately after introduction 
of the guide wire. Fluoroscopy demonstrated iodine dye flushing 
into the pericardium through the bottom segment of the right 
atrium. A pericardiocentesis was performed and 70 ml of blood 

were removed. The cardiac surgery team performed a pericardial 
window and drained the pericardium with no major complica-
tions.

 Ultrasound (US) was only used in selective cases when 
the surgery team was advised of a “difficult access” patient, 
when suspicion of thrombus was present, when the patient had a 
Body Mass Index (BMI) over 40, or when anatomic distortions 
were present. Following these criteria, ultrasound was utilized 
in only 40 cases (7.3%). Its use was more prevalent in patients 
over 60 years old (p=0.0484). In these forty patients, 8(20%) 
needed more than one puncture attempt. US was more often 
used in the LFV, RIJ and LIJ respectively (p<0.0001). Anterior 
access of the RIJ represented the highest cannulation success 
rate, when the US was utilized. When US was not used, RSV 
puncture presented the highest success rate with lowest compli-
cations (p<0.0001). There were a total of 36 arterial punctures, 
and 10(27.7%) were with the use of ultrasound and were mainly 
related to anatomic distortions and hypotensive patients (SBP 
<90 mm Hg). There were no statistical correlations between age 
(>60 years old) and arterial punctures (p=0.53). RFV, LFV and 
LSV were frequent sites of arterial puncture complications re-
spectively (p<0.0001). Also, accidental arterial punctures were 
more often observed when using the US (p<0.0001). There were 
16 cases that developed a hematoma (2.9%) after puncture, and 
25% (n=4) of these were when using the ultrasound. There were 
no pneumothoraxes related to the use of ultrasound since this 
complication was only seen when attempting catheterization 
of the RSV. Out of 4 pneumothorax complications, 3 happened 

Figure 1: Study design flowchart.
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on the first puncture and 1 was associated with a hemothorax. 
The more was the necessity for trying another punctures (same 
anatomical site or other), the more was the rate of arterial punc-
tures and hematoma (p<0.0001). After multiple logistic regres-
sion analysis our group observed that for each anatomical site 
cannulation attempts (second, third and forth puncture anatomi-
cal sites) the risk of having an arterial puncture increases in 3.2 
times and 2.8 times in overall complications, with or without the 
US.

 Patients with BMI of 40 or over presented twice com-
plications than the other group (<BMI 40) (p=0.0092).

DISCUSSION

 This was a retrospective analysis of a prospective col-
lected registry of 550 CVCs placed in adult patients with an 
indication for long-term central venous catheters. The puncture 
technique (Seldinger) is identical to that used for regular CVCs 
commonly seen in critical ill patients.

 At our institution, ultrasound is not routinely used, but 
is often employed in high-risk patients (i.e. severe coagulopa-
thy), and those in whom landmarks are difficult to assess (i.e. 
morbid obesity or edematous patients). In special circumstances, 
ultrasound with or without color Doppler localization is a lot 
helpful in performing difficult or previously unsuccessful IJV 
catheterization.

 However, due to the CDC recommendations and be-
cause all of the included patients in this study were undergoing 
long-term catheter placement, our group preferably chose the 
RSV as the first puncture target. Although CDC recommenda-
tions regard specifically non-tunneled catheters, our focus in this 
study was to evaluate routine ultrasound utilization disregarding 
catheters type. 

 Four hundred ten patients had no formal contraindication 
for the RSV puncture and cannulation was attempted. In 96.8% 
of the attempts, catheterization was successfully performed at 
this anatomical site. Successful attempts were considered when 
all punctures immediately obtained cannulation or obtained can-
nulation without the removal of the needle from underneath the 
skin. RSV punctures followed the standard method utilizing the 
Seldinger technique. The success rate in this study was high, and 
this may be due to operator skills. However, despite the high rate 
of success, all the pneumothoraces in this study were also asso-
ciated with this same puncture site. This may be explained due 
to the higher number of punctures at this site or because this site 
may be slightly more prone to pneumothorax complications, but 
this is not completely assured by the literature. Ultrasound was 
never used in this anatomical landmark (subclavian) due to its 
technical difficulties, although it could be used when positioning 
the US probe laterally, over the right axillary trunk. The problem 
with using the axillary trunk is that it requires more training for 

US catheterization due to the proximity of the artery and vein 
and the fact that the vessels have a smaller diameter compared to 
the SV vessels. Also, in these cases, knowledge and experience 
using the color Doppler function of the ultrasound is desirable. 
In the specific case of this research, the axillary trunk was not an 
option because of the characteristics of the long-term catheters 
that would be implanted.

 Another option for SV catheterization is the supracla-
vicular approach. Supraclavicular access of the SV was per-
formed in only 6 cases during this study period, but was dem-
onstrated to be effective. Of these six cases, 5 were known to 
be “difficult vascular access patients” and the US was used. To 
assist in these placements, we used a high frequency 10 MHz 
linear array probe angled anteriorly in the long axis orientation. 
To our experience, one can also use a color Doppler flow which 
helps greatly in these difficult cases.8,9 Advantages of the supra-
clavicular approach over the infraclavicular technique include: 
a better defined insertion landmark; a shorter distance from skin 
to vein; a larger target area; a straighter path to the superior vena 
cava; less proximity to the lung; and fewer complications of ar-
terial puncture.10-14 Again, while ultrasound is an enormous ad-
vance in the placement of central lines, it is not always available. 
For this reason alone landmark based central line access will 
remain a skill physicians need to have in their armamentarium. 
The supraclavicular line offers another approach that appears at 
least as safe and possibly easier to perform with less misplace-
ment than more frequently used lines.

 The overall complication rate was of 10.4%. Arterial 
puncture was the most common complication responsible for 
6.5% of the overall complications. This is still greater than some 
series that used the US as a standard method, yet these were 
for puncture of the IJV14 in elective neurosurgery patients, and 
therefore not comparable with this cohort. There is no current 
data comparing complications rates between punctures of the 
SV with or without the use of ultrasound (with the probe posi-
tioned at a supraclavicular topography).

 Operator skills and training may also be responsible for 
the good results seen in our study. As the team performing the 
catheterizations was always the same, with documented profi-
ciency (50 plus documented successful punctures) and training 
on both methods (anatomic landmark and ultrasound), the re-
sults may have been more favorable with lower rates of compli-
cations and failure.15-18

 When analyzing our data we realized that a second can-
nulation attempt was further frequent when using the US (20%) 
compared to using the anatomic landmark method (11%). This 
could be a selection bias considering that the US was only used 
in specific difficult cases (n=40). The first catheterization attempt 
without the use of US failed in exactly 11.1% of the cases. With 
the use of the US though, 8 catheterizations with more than one 
attempt were observed in 40 cases, which is still a good number 
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(32 safe and effective cannulations), favoring the use of the US 
in difficult cases. Perhaps, this number would rise without the 
use of the device. Another possible selection bias is related to the 
use of ultrasound and accidental arterial punctures. Once again, 
the fact of selecting the US use for difficult cases may favor this 
relationship of US use and arterial puncture complication. Ana-
tomical distortions, subcutaneous and muscle fibrosis, multiple 
skin scars and obesity were found as difficulty factors when us-
ing the US or not. 

 In this study, right sided cannulation (RSV and RIJ) 
was much more frequent than left sided cannulation. The rea-
son for this is that the surgery team usually position themselves 
on the right side of the patient, subsequently making the right 
side the preferred site for catheterization attempts. The patient’s 
head was usually angled 15 degrees to the left when the RIJ was 
to be tried. This way the RIJ comes upwards and there should 
be lower rates of arterial punctures complications.19-21 It is also 
important to mention that the procedure was significantly more 
difficult to perform in morbidly obese patients either by the ana-
tomic landmarks or US method.

 In some cases the puncture was successfully performed 
but the guide-wire did not advance. Although this has nothing 
to do with the puncture per se, we felt it was important to men-
tion that when attempting cannulation of the SV, mobilization 
of the shoulder upward and towards the ipsilateral ear is helpful 
to align the angle between the SV and IJV facilitating the pro-
gression of the guide wire. Three unsuccessful punctures were 
recorded (0.5%). The reasons were: anatomic distortion (syn-
dromic patient), multiple cardiothoracic/oncologic surgeries 
(femoral veins were also compromised due to multiple previous 
catheterization attempts) and agitation due to cerebral palsy.

CONCLUSION

 Even though there are a number of recent papers stress-
ing the use of ultrasound as an essential tool in placing CVCs, 
this device is not available at all institutions and it is not current-
ly the standard of care worldwide. Furthermore for catheteriza-
tion of SV, US still have its limitations when compared to other 
anatomic sites. Based on the results presented here, anatomic 
landmark position is effective for placing regular CVCs by expe-
rienced professionals, although health care providers and medi-
cal units should be trained on US guided vascular catheterization 
as it helps in specific or complicated cases. Herein, placement of 
CVCs without US was associated with high success rates and 
low complication rates when the experienced physician’s team 
performed the procedure however, did not represent risk or pro-
tective factor for complications in general, after multiple logistic 
regression analysis. When considering primarily SV cannula-
tion, anatomic landmarks are still effective in the majority of 
clinical/surgical cases and an experienced trained physician can 
safely perform catheterization without the use of US on regular 
cases.
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CASE

 A 43 year old Caucasian female presented to the Emergency Department with a left 
shoulder injury after falling from a “mini-barstool” which she was standing on to reach an 
overhead shelf. The mechanism was unclear as the patient did not remember what happened. 
She did remember the fracture occurring and the onset of severe pain with inability to move her 
arm immediately after the fall. Her past history was remarkable for mental health issues and 
illicit drug use including crack cocaine and marijuana. Physical examination was remarkable 
for the patient holding the involved extremity in an adducted, internally rotated position by 
supporting it with the contralateral upper extremity. Additionally, puckering of the skin along 
with ecchymoses was noted over the proximal anterior upper extremity (Figures 1 and 2). 
Radiographs of the injury demonstrated a comminuted fracture of the surgical neck of the left 
humerus. (Figure 3) Orthopedic evaluation of the patient was accomplished in the emergency 
department. Because the skin dimpling resolved with gentle traction in the emergency 
department, the patient was placed in a cuff and collar and discharged with instructions to do 
no weight bearing of the left upper extremity and to follow-up with orthopedics in one week. 
Over the next several weeks several emergency department visits occurred for uncontrolled 
pain and medication refill requests. There were also several follow-up evaluations at the 
orthopedic clinic. Open Reduction and Internal Fixation (ORIF) was subsequently planned 
but was canceled on the day of surgery because the patient’s urine drug screen was positive for 
cocaine.

Figure 1: Puckering of the skin associated with 
a surgical neck fracture of the proximal humerus. 

Figure 2: Close up of the puckering and ecchymosis 
of the skin.

Figure 3: Comminuted fracture of the surgical neck 
of the humerus.
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DISCUSSION

 Fractures of the proximal humerus are reportedly the 
second most common fracture type of the upper extremity and the 
third most common fracture after hip and distal radius fractures 
in patients older than 65 years.1 Most often, non-unions of the 
proximal humerus involve two-part fractures at the surgical neck 
region.2,3 This patient’s fracture based on the Neer classification 
system of proximal humeral fractures was a comminuted two 
part fracture of the surgical neck.4

 The pucker sign is a rare finding in association with 
fractures. Skin puckering has previously been described with 
tibia fractures, clavicle fractures and supracondylar humeral 
fractures. In pediatric supracondylar humeral fractures of 
the extension type the distal spike of the proximal fragment 
buttonholes through the brachialis muscle to cause the skin 
puckering. Only five published reports of skin puckering with 
proximal humerus fractures could be found in an extensive search 
of the PubMed database.5-9 The published reports consistently 
showed that the skin puckering sign was consistently associated 
with marked displacement and soft tissue interposition. (Figure 
2) And, a majority of patients with this finding appear to require 
open reduction and internal fixation because of the soft tissue 
interposition. Skin puckering occurs when the distal fragment 
buttonholes through deltoid muscle and comes to lie in the 
dermis. These findings would suggest that there is a significant 
force caused by a marked displacement at the fracture site. In 
a 2008 article, Alshryda et al claimed to be the first to report 
this clinical finding with a proximal humeral fracture.5 In a 2011 
article by Robinson et al, patterns of skin injury were described 
in 16 patients with proximal humeral fractures. Ten of the 16 
patients had skin penetration or open fractures.6 The other six 
had fracture fragments penetrating the muscular envelope to 
lie subcutaneously producing either early skin tethering (two 
patients) or delayed skin penetration and sinus formation (four 
patients).6 Again, open reduction and internal fixation was the 
preferred treatment for these patients.6 Another author reported 
that skin puckering was an uncommon sign associated with 
proximal humerus fractures and that it was helpful in the diagnosis 
and in determining the course of treatment.7 Furthermore, it was 
acknowledged that devastating soft tissue injury could occur if 
the fracture is not immediately reduced.7 In another single case 
report claiming to be the second report of skin puckering with a 
proximal humeral fracture the distal fragment had buttonholed 
through the deltoid with soft tissue interposition causing the 
skin puckering.8 This patient’s skin dimpling could also not be 
relieved by manipulation under sedation and open reduction and 
internal fixation was required. Jindal et al reported two patients 
with skin puckering, ecchymoses and surgical neck fractures.9 
At surgery both of these patients had the proximal part of the 
shaft fragment buttonholed through the deltoid muscle. Fracture 
alignment could only be accomplished after reduction of the 
buttonholing. The fractures were fixed with multiple Kirschner 
wires.9 However, it is also clear that the skin dimpling can be 
resolved with manipulation alone in occasional patients. In this 

report our patient’s skin puckering was relieved by applying 
gentle axial traction. The immediate release of the dimple and 
improvement of skin discoloration was noted. Consequently, 
initial attempts at reduction of the skin dimpling by gentle 
traction on the humerus are recommended.

CONCLUSION

 Skin puckering or dimpling associated with an 
underlying humeral surgical neck fracture is a rare sign that 
most commonly is associated with a buttonhole injury of the 
deltoid muscle by distal bone fragments. The associated soft 
tissue interposition causes the associated skin puckering. The 
buttonholing event through muscle appears to make many of 
these fractures irreducible. Evidence from a small number cases 
and case series suggests that timely management of the soft 
tissue interposition is necessary to prevent further soft tissue 
injury and the development of an open fracture. As demonstrated 
in our case gentle traction can sometimes reduce the deltoid 
muscle buttonholing as well as the skin puckering allowing the 
subsequent surgical repair to be planned in a timely fashion.

CONSENT

The author has received the written consent for the publication 
of this case detail.
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