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ABSTRACT

BACKGROUND: Traumatic injury is near the top of World Health Organization list of leading causes of death, and one of the 
major factors affecting mortality is the severity of the trauma. During medical intervention for trauma patients, some injuries may be 
overlooked, and this misstep may be the basis of a malpractice claim. The objective of this study was to provide a new approach to 
evaluating medical malpractice cases by discussing the benefits of the use of trauma scores.

METHODS: Cases of alleged malpractice that were discussed and concluded between 2010 and 2013 were selected from the case 
archive of the General Committee of the Council of Forensic Medicine (GC of CFM). Injury severity scores were calculated from the 
medical records of accused physicians and from the autopsy or final clinical evaluation records and compared.

RESULTS: Between the years 2010 and 2013, 263 cases of alleged medical malpractice were discussed and concluded by the general 
committee. Of these, in 25 cases of patient death, the reason for admission to the hospital was traumatic injury. Various surgical spe-
cialties were involved. In these 25 cases, 34 physicians were accused of medical malpractice, and the General Committee classified the 
interventions of 14 physicians in 12 cases as “malpractice.” Missed injuries and unrecognized diagnoses can be established by comparing 
the Injury Severity Score and New Injury Severity Score values in the findings of accused physicians with the subsequent findings of 
last evaluation or autopsy.

CONCLUSION: In a medical malpractice case, calculating injury severity scores may assist an expert witness or judge to detect any 
unseen injuries and to determine the likely survival potential of the patient, but these values do not provide enough information to 
evaluate all of the evidence or draw conclusions about the entire case. All contributing factors to trauma severity should be considered 
along with the trauma score and other case factors.

Keywords: Injury Severity Score; medical malpractice; missed injuries; New Injury Severity Score, traumatic deaths.

claimed intervention is important in determining any level of 
physician responsibility in the death (as well as responsibility 
of the perpetrator, in cases of trauma caused by criminal ac-
tion). A finding of intercurrent death has various outcomes 
for both criminal and compensation law. Especially in deaths 
after traumatic injuries due to assault, investigation of medi-
cal malpractice claims should reveal the exact cause of death 
and other associated factors directly or indirectly affecting 
the death mechanism. Moreover, this investigation should be 
performed in cases of death after non-lethal traumatic inju-
ries to reveal any mitigating factors for perpetrators.

Successful triage in the emergency room determines the 
severity of trauma, which directs the treatment carried out 
and the monitoring pathways used. Various types of scoring 
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INTRODUCTION

In trauma cases resulting in patient death, determination 
of the cause of death and the causation of death with the 
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systems are utilized for this purpose. Calculation of a trauma 
score provides identification of the severity of trauma, pre-
diction of the probability of survival, and evaluation of applied 
treatment protocols. In the calculation process, all injuries 
are identified, classified, and scored.[1–4] Frequently referenced 
scoring systems include the Abbreviated Injury Scale (AIS), 
the Injury Severity Score (ISS), and New Injury Severity Score 
(NISS).[1,4]

This study provides a new approach to evaluating medical 
malpractice claim cases, not only for forensic medicine spe-
cialists, but also for academics from all specialties who may 
be called by the courts to be an expert witness to assist with 
determining any responsibility of the physician in the cause 
of death.

In a case of trauma patient death after possible medical mal-
practice, the injuries that initially led the patient to go to the 
hospital should be described as either “lethal injury even if 
there was no malpractice” or “non-lethal injury if accurate 
treatment applied.” It is obvious that this can be achieved by 
calculating trauma scores. In this way, the effect of faulty acts 
or omissions of physicians on the death of the patient can be 
determined.

MATERIALS AND METHODS

Case Selection 
Cases were selected from the case archive of the Gener-
al Committee of the Council of Forensic Medicine (GC of 
CFM) that were discussed and concluded between the years 
2010 and 2013. GC is a second-opinion board for discuss-
ing and concluding the reports with objection, and also is 
the supreme decision authority of the CFM. Therefore, the 
decisions of the GC are the final decisions of the council. All 
medical malpractice case files were searched retrospectively 
and evaluated. Only cases of trauma were selected for the 
study, regardless of the type of trauma.

Data Collection
For all cases included, the following records were retrieved: 
patient demographic data of age and sex, information about 
the incident (type of trauma), medical records of all health 
institutions involved including complete records of all injuries, 
medical specialties involved (general surgery, neurosurgery, 
etc.), diagnoses and treatment protocols (especially medical 
records of accused physicians collected separately); and re-
sults of ancillary tests and autopsy, if performed.

Calculation of Injury Scores and Case
Classification
The calculation of the ISS and NISS was carried out retro-
spectively according to the “Abbreviated Injury Scale 2005, 
Update 2008”[5] with the findings of accused physicians exam-
ined separately as well as exact trauma scores calculated with 

the findings obtained at the last evaluation of the patient, 
or during autopsy. ISS and NISS of 15 or less was accepted 
as minor trauma (non-lethal injury if accurate treatment ap-
plied) and classed as Group 1, ISS and NISS of 16 or more 
was considered major trauma (lethal injury even if there is no 
malpractice) and categorized as Group 2, and ISS and NISS of 
75 was accepted as lethal injury even if accurate treatment 
applied and made up Group 3 for this study.

RESULTS

A total of 263 medical malpractice cases were discussed and 
concluded in the GC between 2010 and 2013, and of these, 
there were 120 cases of inpatient stay that ended with the 
death of the patient. There were 26 reports (9.9% among 
overall medical malpractice cases and 21.7% among death 
cases) from this time period that met our selection crite-
ria. One case was excluded due to the type of malpractice 
claimed: The physician was accused of “not administering 
tetanus vaccine after trauma.” All calculations and evaluations 
of this study were performed using those 25 files. Twenty-
one patients (84%) were men and 4 (16%) were women, with 
an overall male-to-female ratio of 5.3:1. The mean age of the 
patients was 36.7±17.0 years (range: 8–76 years). 

All cases involved 1 or more branches of surgery. In 11 cases 
(44%), injuries were related to general surgery, and next in fre-
quency was neurosurgery, with 6 cases (24%). Other surgical 
specialties involved were 4 cases (16%) of cardiovascular sur-
gery, 2 cases (8%) of orthopedics, 1 case of pediatric surgery, 
and 1 of thoracic surgery. Thirteen cases (52%) were admitted 
to the hospital due to a traffic accident, 4 cases (16%) were 
due to sharp force injury, 2 cases (8%) were due to occupa-
tional accident, 2 cases (8%) were due to firearm-related inju-
ry, and the remainder were various other types of injury. The 
mean duration of hospitalization for each case was 2.4±3.4 
days (range: 0–13 days). Ten patients (40%) died on the same 
day of the trauma, and 6 patients (24%) died the next day.

In these 25 case files, 34 physicians were accused of medical 
malpractice. In 9 cases, 2 physicians were accused, while in 
16 cases, only 1 physician was accused. Of the physicians, 20 
(58.8%) were specialists, 11 physicians (32.4%) were general 
practitioners, and 3 physicians (8.8%) were residents. Twen-
ty-one (84%) interventions that led to accusation of malprac-
tice occurred in state hospitals, 3 (12%) occurred in private 
hospitals, and 1 (4%) occurred at a teaching hospital. 

After the calculation of trauma scores, in 23 cases (92%) 
exact ISS score of the patient was greater than 16 (lethal 
trauma) (Group 2), and in 2 cases (8%) trauma score was 
less than 16 (minor trauma) (Group 1). Fifteen of 23 patients 
(65.2%) in Group 2 were evaluated as Group 1 in 20 the 
physicians’ medical records. Three patients were evaluated as 
Group 1 by the first accused physician but evaluated as Group 
2 by a second accused physician. 
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When claims were assessed with respect to the first physi-
cian, in 15 cases (60%), the first physician was accused of 
“not performing the required intervention.” In 3 cases, the 
physician was accused of “missing an injury,” and in 3 cases, 
the physician was accused of “not having the required con-
sultations.” In 4 cases, physicians were accused of 4 different 
claims, such as “starting the treatment late,” “late referral 
to higher level health center,” “referral without any evalua-
tion or intervention,” and “no detailed claim.” For the sec-
ond physician, in 3 cases out of 9 (33.3%), the physician was 
accused of “not performing the required intervention.” In 2 
cases, the physician was accused of “not paying attention,” 
and in 2 cases, the physician was accused of “not coming or 
coming late to the hospital despite being called.” In 1 case, 
the physician was accused of “missing an injury,” and in 1 case 
the physician was accused of “referral to a higher level health 
center without having any consultations.” All patient and ac-
cused physician data, as well as information about the inter-
ventions that resulted in claim of malpractice are presented 
in Tables 1 and 2.

In 12 of 25 cases (48%), the GC concluded that the events 
constituted malpractice. In 4 cases, the first physician’s in-
tervention was found to be proper, but the second physician 
had committed malpractice. In 2 cases, it was concluded that 
both physicians’ interventions were acts of malpractice. In the 
remaining 6 cases, only 1 physician was accused.

When the results of the GC reports were evaluated, the se-
verity of the trauma was mentioned in only 5 reports. In 4 
of these, in which the ISS was calculated to be greater 16, it 

Arslan et al. Use of trauma scoring systems to determine the physician’s responsibility in cases of traumatic death with medical malpractice claim

Table 3.	 GC  conclusions and number of physician interven-
tions according to accuracy of calculated trauma 
score group

GC conclusion	 Accurate‡	 Non-accurate† 	 p*

		  group	 group

		  n (%)	 n (%)

ISS value

	 Malpractice	 6 (42.9)	 8 (40)	 0.868

	 No Malpractice	 8 (57.1)	 12 (60)	

	 Total	 14 (100)	 20 (100)	

NISS value			 

	 Malpractice	 7 (43.8)	 7 (38.9)	 0.774

	 No Malpractice	 9 (56.2)	 11 (61.1)	

	 Total	 16 (100)	 18 (100)	

‡Trauma score group evaluated as “Accurate”, if the trauma score group of the 
findings of the physicians was the same as the correct trauma score group. †Tra-
uma score group evaluated as “Non-accurate”, if the trauma score group of 
the findings of the physicians was the same as the correct trauma score group. 
*Pearson chi-square. GC: General Committee; ISS: Injury Severity Score; NISS: 
New Injury Severity Score.Ta
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was concluded that survival was not certain even in the case 
of correct treatment, and in 1 case, in which the ISS was 
equal to 16, the conclusion was “patient may survive with ac-
curate treatment.” In the remaining cases, no conclusion was 
reached about the severity of the trauma. The conclusions 
reached by the GC decisions and the ISS values calculated are 
presented in Tables 3, 4 and 5. 

Calculated NISS results were quite similar in classification. 
In 1 case, the correct ISS calculated was 14, and the NISS 
was 17 (moved into Group 2), but the score was also el-
evated from 14 to 17 according to the first physician’s re-
cords. In another case, the correct NISS was calculated as 
75, while the ISS was 45 (moved into Group 3), but the 
first physician’s findings resulted in NISS and ISS of 25. In 
the other cases, groups did not change according to ISS or 
NISS value.

DISCUSSION
Injuries are an important public health concern. According to 
the 2014 report “Injuries and Violence: the Facts” from the 
World Health Organization (WHO), traffic accidents and falls 
are high on the lists of leading causes of traumatic deaths. In 
2012, traffic accidents were ranked 9th and falls were ranked 
21st on the list of leading causes of death, with ischemic heart 
diseases ranked at the top. According to a WHO prediction 
for 2030, deaths due to traffic accidents are expected to rise 
to 7th place, and falls to rise to the 17th rank.[6]

In a trauma patient, one of the major factors affecting mor-
tality is the severity of the trauma.[4,7] Various scoring sys-
tems are utilized to evaluate injuries with an objective ap-
proach. Some of these scoring systems are anatomical, and 
some are based on physiological status. The most widely used 

Table 4.	 ISS and NISS values and malpractice decisions of the GC

#	 Accused 1st	 Accused 2nd	 Last evaluation	 Postmortema	 Decision for 1st	 Decision for
	 physician	 physician	 before death		  physician	 2nd physician

	 ISS	 NISS	 ISS	 NISS	 ISS	 NISS	 ISS	 NISS		

1	 1	 2	 1	 1	 9	 11	 16	 26	 Malpractice	 Malpractice 

2	 18	 18	 18	 18	 18	 18	 –	 –	 Malpractice	 Malpractice 

3	 19	 27	 –	 –	 27	 27	 27	 27	 Malpractice	 –

4	 16	 16	 –	 –	 16	 16	 16	 16	 Malpractice	 –

5	 14	 17	 –	 –	 14	 17	 14	 17	 No malpractice	 –

6	 8	 12	 –	 –	 29	 38	 29	 38	 No malpractice	 –

7	 2	 2	 –	 –	 26	 27	 26	 27	 No malpractice	 –

8	 10	 11	 –	 –	 10	 11	 38	 43	 Malpractice	 –

9	 12	 12	 8	 12	 12	 12	 29	 29	 No malpractice	 Malpractice 

10	 13	 22	 19	 27	 27	 27	 –	 –	 No malpractice	 No malpractice

11	 8	 8	 36	 48	 36	 48	 41	 48	 No malpractice	 Malpractice 

12	 13	 14	 29	 34	 25	 34	 –	 –	 No malpractice	 No malpractice

13	 9	 9	 4	 6	 4	 6	 24	 36	 No malpractice	 No malpractice

14	 10	 27	 –	 –	 27	 27	 –	 –	 No malpractice	 –

15	 5	 6	 9	 27	 5	 6	 34	 34	 No malpractice	 Malpractice 

16	 41	 48	 –	 –	 41	 48	 36	 48	 No malpractice	 –

17	 1	 1	 –	 –	 13	 13	 25	 25	 No malpractice	 –

18	 20	 20	 –	 –	 25	 25	 29	 48	 Malpractice	 –

19	 14	 14	 –	 –	 14	 14	 14	 14	 No malpractice	 –

20	 29	 34	 –	 –	 45	 50	 -	 - 	 No malpractice	 –

21	 18	 27	 –	 –	 22	 27	 -	 - 	 No malpractice	 –

22	 25	 25	 –	 –	 25	 34	 45	 75	 No malpractice	 –

23	 4	 4	 1	 1	 1	 1	 24	 36	 No malpractice	 Malpractice 

24	 4	 6	 –	 –	 1	 3	 17	 33	 Malpractice	 –

25	 1	 1	 –	 –	 20	 21	 –	 –	 Malpractice	 –

aEmpty cell: No autopsy performed. ISS: Injury Severity Score; NISS: New Injury Severity Score; GC: General Committee.
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scoring systems are the AIS, the ISS, the NISS, the Glasgow 
Coma Scale (GCS), the Trauma and Injury and Severity Score 
(TRISS), the Revised Trauma Score (RTS), and A Severity 
Characterization of Trauma (ASCOT).[5,8–12] Trauma scoring 
systems are also used during autopsy to evaluate the effect 
of the trauma on cause of death. There are numerous studies 
comparing postmortem and antemortem trauma scores at 
autopsy.[2,3,13–18]

In the emergency room, some injuries may be overlooked 
during interventions, and this may be the source of a mal-
practice claim. Among all medical specialties, specialties that 
deal with trauma carry an increased malpractice risk.[19] At 
the moment of admission to a health center, one of the most 
important steps is to determine the severity of the trauma 
and perform the appropriate triage on trauma patients.

When evaluating a medical malpractice case, the following 
criteria should be considered: 1) approaches taken by the 
physicians; 2) whether or not the physicians provided the 
standard required care and attention; 3) whether informed 
consent was obtained; 4) whether the physician’s order re-
quired ancillary tests and whether it required consultations; 
5) whether the correct diagnosis was made and whether the 
physician(s) ordered the correct treatment and surgical pro-
tocol; 6) whether the follow-up and monitoring were accu-
rate; 7) whether the outcome was an expected complication, 
or an adverse effect; and 8) if the outcome was a complica-
tion, whether it was diagnosed in the early period and wheth-
er the complication management was protocol-correct.[19–22] 
Weiland et al.[21] added some other factors affecting malprac-
tice risk: hospital designation, physician training, and manage-
ment of injured patients.

Determining the severity of the trauma may have a key role 
in concluding the malpractice claims of trauma patients con-
cerning two points: 1) Could the physician have arrived at the 
correct diagnosis without missing any injury? and 2) Could 
the outcome have changed if there was no malpractice (if the 
correct treatment/surgery were administered)?

In the present study, according to the trauma scores calculat-
ed from the accused physicians’ medical records, 60% of the 
ISS values (n=15; correct group was Group 2 while the first 
physician evaluated patient as Group 1), and 60% of the NISS 
(n=15; in 1 case, correct group was Group 3, and in 14 cases, 
accurate group was Group 2, but the first physician evaluated 
it as 1 level less) were evaluated by the physician as 1 group 
below the true score. For the second physician, 55.6% of the 
ISS (n=5) and 44.4% of the NISS (n=4) were evaluated as 1 
group below the correct score (Group 2 to 1). Of course, 
injuries missed on the first evaluation don’t always mean that 
the interventions that followed were not accurate. In the end, 
only the interventions of 4 out of 15 physicians (26.7%) (first 
physician evaluated the patient as 1 group below the correct 
group) were concluded to be malpractice. The reasons for 

those conclusions were 1) discharging the patient without 
having the required consultations, 2) missing a vessel injury, 3) 
not having required consultations, and 4) being late to initiate 
the treatment. In addition, the interventions of 4 physicians 
were judged to be malpractice although the first physician’s 
evaluation of trauma severity was accurately labeled with the 
correct group. The reasons for these conclusions were 1) not 
performing the required intervention on the scene (ambu-
lance doctor), 2) not performing emergency surgery despite 
its necessity, 3) late diagnosis and treatment, and 4) missing a 
jejunum injury. These results indicated that determination of 
injury severity is important, but evaluation of a medical mal-
practice case should not be based solely on trauma scores.
 
With regard to the accuracy of the trauma score groups as 
calculated from the medical records of accused physicians, 
there was no statistically significant correlation between the 
accuracy and the malpractice conclusion of the GC for either 
the ISS or the NISS (p>0.05). This demonstrates that while 
discussing and reaching a conclusion about the responsibil-
ity of a physician in a malpractice case, the trauma score is 
not enough information to evaluate the whole case. Other 
decisive factors should also be considered. When writing the 
report, trauma severity should be stated by an expert witness 
classified in the following 3 categories: 1) non-lethal injury, if 
accurate treatment is applied; 2) lethal injury although there 
is no malpractice; 3) lethal injury even if accurate treatment 
is applied. This will allow the expert witness to determine 
the level of responsibility of any perpetrator and the physi-
cian in the patient’s death. These conclusions may assist the 
judges to make decisions on guilt ratios of a perpetrator and 
the physician in a death with respect to both criminal and 
compensation law.

Another point that should be discussed in medical malprac-
tice cases is the need for autopsy. In the present study, autop-
sy was performed in 18 cases (72%), and of these, in 8 cases 
(44.4%) the correct ISS and NISS group was elevated accord-
ing to the autopsy findings. In addition to the important role 
of autopsy findings in improving trauma management and 
quality assurance,[23] autopsy is mandatory in the investigation 
of malpractice to reveal whether or not an injury was missed. 
The purpose of an autopsy is not just to accuse the physician; 
autopsy findings may justify the actions of a defendant physi-
cian and their responsibility in the death may be reduced. 
Autopsy may reveal unrecognized diseases or missed injuries, 
or may confirm the clinical diagnosis of accused physicians.
[24] In 1 case in this study, NISS value was calculated as 75 
(while the physician’s score was 25) and the severity was in-
terpreted as “lethal injury even if accurate treatment applied.” 
This means “the outcome would not change even if there was 
no malpractice.” In this case GC decided that the “required 
interventions were performed, required consultations were 
held, and there was no malpractice,” but did not mention the 
severity of trauma, probably because it was concluded that 
there was no malpractice. In the study of Enderson et al., in 
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which missing injuries were evaluated in a university hospital 
medical center, musculoskeletal injuries were most frequently 
missed, and they concluded that closed-head injuries and al-
cohol or drug influence on the patient were the most fre-
quent contributing factors to missing an injury.[25] Weiland et 
al.[21] also reported similar missed injury pattern, with over-
looked fractures ranked first, followed by head injuries and 
thoracic or abdominal injuries. All missed injuries have an ef-
fect on the trauma scores of a patient on admission. A missed 
injury detected during autopsy may assist an expert witness 
to form a conclusion about the possibility of malpractice.

In conclusion, a multidirectional approach should be taken in 
a malpractice case. Evaluating the initial diagnosis is the one 
step. Comparing the initial diagnosis and the final diagnosis 
with the ISS and NISS calculated using the initial medical re-
cords and autopsy findings may aid in establishing an accurate 
conclusion, especially with respect to missed injuries.
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OLGU SUNUMU

Tıbbi uygulama hatası iddiası olan travmatik ölümlerde hekim sorumluluğunun
belirlenmesinde travma skoru sistemlerinin kullanılması
Dr. Murat Nihat Arslan,1 Dr. Çisem Kertmen,2 Dr. Deniz Oğuzhan Melez,1 Dr. Durmuş Evcüman,3 Dr. Yalçın Büyük4

1Adli Tıp Kurumu, Morg İhtisas Dairesi, İstanbul
2Adli Tıp Kurumu, Düzce Adli Tıp Şube Müdürlüğü, Düzce
3Adli Tıp Kurumu, Çanakkale Adli Tıp Şube Müdürlüğü, Çanakkale
4Adli Tıp Kurumu, İstanbul

AMAÇ: Travmatik ölümler Dünya Sağlık Örgütü’nün başlıca ölüm sebepleri listesinde en üst sıralarda yer almaktadır ve bu ölümlerde mortaliteyi en 
fazla etkileyen faktörlerden birisi travmanın şiddetidir. Travma hastalarında tıbbi girişimler sırasında kimi yaralanmalar atlanabilmekte ve bu durum 
tıbbi uygulama hatası iddialarının doğmasına neden olabilmektedir. Bu çalışmanın amacı, travma skorlama sistemlerinin sağlayacağı yararı ortaya 
çıkarak tıbbi uygulama hatası iddiası olan olguların değerlendirilmesine yeni bir bakış açısı getirmektir.
GEREÇ VE YÖNTEM: Olgulara Adli Tıp Kurumu Genel Kurulu’nda 2010–2013 yılları arasında görüşülerek karara bağlanmış dosyalar taranarak 
ulaşıldı. Tıbbi uygulama hatası olan hekimin tıbbi kayıtları, otopsi ya da son klinik değerlendirme bulguları göz önüne alınarak her birisi için ayrı ayrı 
yaralanma ağırlık soruları hesaplanarak karşılaştırıldı.
BULGULAR: 2010–2013 yılları arasında 263 tıbbi uygulama hatası iddiası dosyası tartışılarak karara bağlanmıştır. Bunlardan 25’i hastanın ölümüyle 
sonuçlanmış olgulardır. Bu 25 olguda 34 hekim hakkında tıbbi uygulama hatası ile iddiası ortaya atışmıştır. Kurul 12 olguda 14 hekimin tıbbi uygulama 
hatası olduğu yönünde karar vermiştir. Hakkında iddia olan hekimin tuttuğu tıbbi kayıtlarda saptayabilmiş olduğu travma bulguları ile otopsi ya da 
son klinik değerlendirmede saptanan tüm bulgulara ait Yaralanma Ağırlık Skoru ve Yeni-Yaralanma Ağırlık Skoru hesaplanarak atlanmış ya da gözden 
kaçırılmış yaralanmaların ölüm üzerindeki etkisi ortaya konabilecektir.
TARTIŞMA: Tıbbi uygulama hatası iddiası bulunan olgularda travma skorlarının hesaplanması tüm dallardan tıbbi bilirkişilikle görevlendirilmiş uzman-
lara ve ayrıca hakimlere, atlanmış ya da gözden kaçırılmış yaralanmaların etkilerinin ortaya çıkarılmasında ve hekimin sorumluluğunun yorumlanma-
sında ve olgunun uygulama hatası olmasaydı yaşayabilme ihtimalinin belirlenmesinde yardımcı olacaktır. Tek başına karar verdirici bir ölçüt olarak 
değil diğer tüm bulguları destekleyici bir araç olarak kullanılabilecektir.
Anahtar sözcükler: Gözden kaçırılmış yaralanmalar; tıbbi uygulama hatası; travmatik ölümler; Yaralanma Ağırlık Skoru; Yeni-Yaralanma Ağırlık Skoru.
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