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Abbreviations
HCS: Hanging Chin Sign

ED: Emergency Department

ICU: Intensive Care Unit

LOS: Length of Stay

GCS: Glascow Coma Scale

ICU-LOS: Intensive Care Unit Length of Stay

Introduction
In daily medical practice, taking a patients’ history and a thorough 

physical examination is, despite of the availability of advanced diagnostic 
tools, still of major importance and the mainstay of establishing a 
diagnosis. Medical students and doctors are trained to search for 
specific signs and symptoms and recognize certain patterns learned 
from literature. Additionally, specific knowledge is obtained from 
senior staff members, attendants and nurses based on daily experience 
which is not learned from books. An example of this phenomenon can 
be seen in the novel ‘the house of God’, where the O sign (mouth lays 
open in a perfect geometric round shape) and the Q sign (O sign with 
tongue sticking to one side of the mouth) are described by Shem [1]. In 
our hospital, attention was attracted to chest X-ray exams of critically ill 
patients presenting to the ED. Due to weakness caused by severe illness 
and frailty, patients can have difficulty keeping their head up during the 
chest X-ray exam. As a result, part of the jaw bone can be seen on the 
chest X-ray.

In our daily practice, we call this radiological appearance the 
‘Hanging Chin Sign’ (HCS). We also presume this to be associated 
with severe illness, frailty and poor hospital outcome, comparable to 
the O-sign and the Q-sign.[1] A literature search for the term ‘hanging 

Abstract

Purpose: Define a new sign called the ‘Hanging Chin Sign’ (HCS) and discuss its clinical significance by 
evaluating if it is associated with poor hospital outcome in critically ill patients.

Methods: A retrospective observational study was performed. 331 adult patients presenting to the emergency 
department (ED) between 1 April 2011 and 31 July 2013, for which an Intensive Care Unit (ICU) physician was 
consulted and a supine chest X-ray was taken, were included. HCS was defined as radiological projection of the 
jawbone (os mandibula) over one or more ribs on the chest X-ray. In-hospital mortality, ICU admission and hospital 
length of stay (LOS) was compared between patients with and without a HCS. 

Results: In patients presenting with a HCS, mortality was significantly higher. After case mix correction for 
age, gender, Glascow Coma Scale and neurological pathology, there was no significant independent association 
between the HCS and mortality, ICU admission, hospital LOS, ICU LOS and APACHE II score.

Conclusion: Critically ill patients presenting to the ED with a HCS have higher in-hospital mortality. Although 
there is no independent association between the HCS and severity of disease, it can be used as an additional clinical 
marker for mortality and frailty.   

chin sign’ retrieved no results. The comparable dropped head syndrome 
(DHS) has only been described as a syndrome seen in patients with 
neuromuscular disease [2].

To investigate if the HCS is a useful clinical marker for poor 
hospital outcome, we studied if the presence of a HCS is associated 
with in-hospital mortality and severity of disease in severely ill patients 
presenting to the ED.

Materials and Methods
A retrospective observational study was performed. Patients were 

selected from a cohort of critically ill adult patients presenting to the 
ED of Jeroen Bosch Ziekenhuis, ‘s-Hertogenbosch, the Netherlands 
between 1 April 2011 and the 31 July 2013. This is a teaching hospital 
with approximately 40.000 patients presenting to the ED annually. 
Patients were defined as critically ill when consultation of an ICU 
physician was necessary, which was independently decided by the 
treating physician in the ED.

 Patients were included if a chest X-ray in supine or Fowler’s 
position was obtained in the ED at presentation [3]. As a result of 
patient position, chest X-rays were performed with anterior-posterior 
radiation [4]. The HCS was defined as radiological projection of 
the jawbone (os mandibula) over one or more ribs on a chest X-ray 
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characteristics of the total study population and the ICU population 
are shown in Table 1.

In the total study population, 62 (18.7%) patients presented with a 
HCS. Patients with a HCS were significantly older compared to patients 
without a HCS (Table 1a). Furthermore, patients with a HCS did not 
present to the ED more often with neurological pathology.

Two-hundred thirty-five patients (71%) were admitted to the 
ICU. In these patients, 38 (16.2%) presented with a HCS. Also in this 
subgroup, patients with a HCS were significantly older (Table 1b).

Outcomes

Table 2 shows the outcomes of the total study population and the 
ICU population. In the total study population, in-hospital mortality 
was significantly higher in patients presenting with a HCS.

The unadjusted OR for in-hospital mortality was 2.00 (95% CI 
1.10 to 3.63). After case mix correction using a multivariate logistic 
regression analysis for gender, age, GCS and neurological pathology, 
there was no significant higher risk of in-hospital mortality in patients 
with HCS compared to patients without a HCS (OR 1.09, 95% CI 0.52 
to 2.30). There was no difference in ICU admission between patients 
with and without a HCS. Finally, hospital LOS was not significantly 
different between patients with and without a HCS and there was no 
association after case mix correction between the presence of a HCS 
and hospital LOS (p=0.91).

In patients admitted to the ICU, there was no difference in in-
hospital mortality between patients with and without a HCS (Table 
2a). The unadjusted OR for in-hospital mortality was 1.08 (95% C.I. 
0.46 to 2.54). After case mix correction, there was no significant higher 
risk of in-hospital mortality in patients with HCS compared to patients 
without a HCS (OR 0.74 (95% CI 0.26 to 2.08)).

 Furthermore, there was no significant difference in hospital LOS, 
ICU LOS or severity of disease as defined by APACHE II score between 
patients with and without a HCS (Table 2b). Finally, the HCS was not 
associated with hospital LOS (p=0.83), ICU-LOS (p=0.52) or severity of 
disease in patients admitted to the ICU (p=0.38).

Discussion
There are a lot of well-studied and described clinical signs to assess 

severity of illness, for example Cullen’s sign (superficial oedema with 
bruising in the subcutaneous fatty tissue around the peri-umbilical 
region) and Grey Turner’s sign (ecchymosis in the flank) in acute 
pancreatitis or the psoas sign (right lower quadrant pain with active 
hip flexion) and Rovsing’s sign (pain in the right lower quadrant with 
palpation of the left lower quadrant) in acute appendicitis [5-7]. Also, 
radiological signs are used to identify disease and predict prognosis, like 
the Hampton hump (a shallow, wedge-shaped opacity in the periphery 
of the lung with its base against the pleural surface) and Westermark’s 
sign (sharp cut-off of pulmonary vessels with distal hypoperfusion in a 
segmental distribution within the lung) on a chest X-ray or CT-scan in 
a pulmonary embolus [8].

Additionally, in daily practice signs are used which are learned from 
the experience of senior attendants, nurses or supervisors. These signs 
are widely used to assess a patients’ condition and outcome, however 
some are not studied of scientifically proven.

We observed that in severely ill and frail patients presenting to the 
ED sometimes the jawbone was visible on a chest X-ray, due to the 
inability to keep the head up. We called this the ‘Hanging Chin Sign’. To 

performed as described (Figure 1).

Chest X-rays were retrospectively evaluated by an independent 
radiologist and scored for the presence of a HCS. The radiologist was 
blinded for patient outcomes.

Patients were excluded if the chest X-ray was of poor quality, for 
example when incomplete and/or non-perpendicular imaging was 
performed. Furthermore, patients with an endotracheal tube at time of 
X-ray were excluded, since these patients were generally sedated what 
would probably influence the presence of a HCS due to use of muscle 
relaxants.

Primary outcome was in-hospital mortality. Secondary outcomes 
were ICU admission and hospital LOS. The presence of a HCS was 
expressed dichotomously as present or not present. Baseline patient 
characteristics were collected as continuous and categorical data and 
were shown as absolute numbers with percentages or median with 
interquartile percentages where appropriate. Outcomes were compared 
between patients with and without a HCS using the χ2 test and the 
Mann-Whitney U test. Furthermore, to calculate the odds ratio’s of in-
hospital mortality for patients with a HCS compared to patients without 
a HCS, an univariate logistic regression analysis was performed. To 
calculate the association between the HCS and hospital LOS a linear 
regression analysis was performed.

To perform a case mix correction for variables that could influence 
the ability to keep the head up during the chest X-ray, a multivariate 
logistic and linear regression analysis was conducted. Variables included 
were age (years), gender, Glascow Coma Scale (GCS) and the presence 
of neurological pathology.

Finally, a subgroup was defined by patients admitted from the ED to 
the ICU. In this subgroup, in-hospital mortality, hospital LOS, ICU LOS 
and severity of disease, defined by the APACHE II score, was analysed.

A p-Value<0.05 was considered statistically significant. Analyses 
were performed using SPPS Statistics

24.0. Necessity of informed consent was waived because of the 
retrospective observational design of the study. Ethical approval was 
obtained by the Medical Ethical Trial Committee Brabant. 

Results
Patient characteristics

Between 1 April 2011 and 31 July 2013, 524 patients presented 
at the ED where an ICU physician was consulted and a supine chest 
X-ray was performed at presentation. One-hundred thirty-six (26%) 
patients were excluded because of poor quality chest X-ray. Fifty-seven 
(11%) patients were excluded because they were intubated at time of 
X-ray. Eventually, 331 patients were included in the study. Baseline 

Figure 1: HCS image view.
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1a: Total study population, N=331

Variable

HCS (%)

(N=62)

No HCS (%) 
(N=269) p-value

Gender Male 36 (58.1) 151 (56.1) 0.78
Age (years) (median, interquartile range) 71.5 (63.8-80.0) 64 (47.0-74.0) < 0.001 *

Admission specialism Other 51 (82.3) 174 (65.2) 0.030ǂ
Surgery 9 (14.5) 69 (25.8)

Neurology 2 (3.2) 24 (9.0)

Glascow Coma Scale (median, 
interquartile range) 14 (5.0-15.0) 14 (6.0-15.0) >0.05

1b: ICU study population, N=235

HCS (%)

(N=38)

No HCS (%) 
(N=197) p-value

Gender Male 25 (65.8) 107 (54.3) 0.19
Age (years) (median, interquartile range) 67.0 (61.0-75.3) 63.0 (47.0-73.0) < 0.001 *

Admission specialism Other 30 (78.9) 121 (62.1) 0.15
Surgery 7 (18.4) 56 (28.7)

Neurology 1 (2.6) 18 (9.2)

Glascow Coma Scale (median, 
interquartile range) 11.0 (4.0-15.0) 13 (6.0-15.0) >0.05

Note: p*p<0.05 using Mann-Whitney U test

         ǂ p<0.05 using χ2 test

Table 1: Patient characteristics in the total study population (1a) and ICU population (1b).

Note: ǂ p<0,05 using a χ2 test

2a: Total study population, N=331

Outcome

HCS (%)

No HCS (%) (N=269) p-value 

(N=62)
In-hospital mortality 22 (35.5) 58 (21.6) 0.02 ǂ

ICU admission 38 (61.3) 197 (73.2) 0.06

Hospital LOS (days) (median, 
interquartile range) 9 (3.8-16.3) 9 (4.0-16.0) >0.05

2b: ICU study population, N=235

 

HCS (%)

No HCS (%) (N=197) p-value 

(N=38)

In-hospital mortality 8 (21.1) 39 (19.8) 0.86

Hospital LOS (days) (median, 
interquartile range) 12.0 (6.0-17.3) 10 (6.0-18.0) >0.05

ICU LOS (days)

3.0 (2.0-5.0) 3.0 (2.0-5.8) >0.05 

(median, interquartile range)

APACHE II score

19 (14.0-24.5) 19.0 (13.0-25.0) >0.05 

(median, interquartile range)

Table 2: Outcomes in the total study population (2a) and ICU population (2b).
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see if this sign was of clinical importance, we investigated the relation 
of the HCS with hospital outcome.

First of all, we found that in-hospital mortality was significantly 
higher in patients with a HCS compared to patients without a HCS; 
mortality was more than 10% higher and the risk of mortality was 
twice as high. After case-mix correction for gender, age, GCS and 
the presence of neurological pathology, there was no independent 
association between the presence of a HCS and in-hospital mortality 
nor hospital LOS, ICU LOS and severity of disease measured by the 
APACHE score.

These results confirm our hypothesis that the presence of a HCS in 
critically ill patients is associated with poor prognosis. Although not 
an independent predictor for severity of disease, the HCS can be used 
as an additional marker for frailty and the risk of mortality. Indeed, 
patients with a HCS were significantly older and the fact that they are 
not able to keep their head up during the chest X-ray is indicative of 
general weakness. Apart from age, there were no significant differences 
in presumed risk factors for a HCS, such as level of consciousness in the 
ED or neurologic pathology.

Secondly, patients with a HCS were not more often admitted to the 
ICU. When they were admitted to the ICU, mortality and severity of 
disease were comparable between patients with and without a HCS. The 
fact that patients with a HCS were not more often admitted to the ICU 
could be due to the fact that patients with a HCS were too severely ill 
for ICU admission or died before ICU admission. Of the 62 patients 
presenting to the ED with a HCS, 24 were not admitted to the ICU. All 
of these 24 patients were to severely ill or were too frail due to extensive 
comorbidity to be admitted to the ICU and extensive treatment in the 
ICU was withheld. The age of these patients was comparable to patients 
admitted to the ICU. These results also suggest that the presence of a 
HCS is a sign of frailty and severe illness.

There are several limitations in this study, first this was a retrospective 
study using patient charts, which makes it difficult to recall missing 
data and interpret some results. Furthermore, the GCS was not always 
reported and the presence of neuromuscular diseases was not exactly 
defined. This could cause information bias. However since these are 
probably equally distributed over patients with and without a HCS, this 
does not appear to influence the results. Reinforcing this assumption, 
case-mix correction with and without GCS and neurological pathology 
did not change our results.

Finally, in patients not admitted to the ICU, severity of disease could 
not be defined since calculating the APACHE score in these patients 
was not retrospectively possible. Therefore, severe illness or critically ill 
patients were defined by the need of consultation of an ICU physician.

Conclusion
In conclusion, the HCS is a sign which is seen in daily practice in 

critically ill patients but has not been described and studied before. 
In this study, we showed that the presence of a HCS leads to higher 
in-hospital mortality and probably reflects weakness and frailty in 
critically ill patients. Although there is no independent association 
between the HCS and mortality or severity of disease, it can be used 
in daily practice as an additional clinical marker for frailty and poor 
in-hospital outcome.  
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