
APPLICATION FOR CLINICAL INVESTIGATION PROJECT 

PROJECT TITLE: 

Comparison of Film Screen Radiography, Computed Radiography, and Kodak 
Insight Filmscreen in Demonstrating Mediastinal Anatomy 

PRINCIPAL INVESTIGATOR: 

Timothy J. Cramer, MD, Capt, Radiology Resident, 221-8418 

FUNDING REQUIREMENTS: 

All funding will be provided by the Department of Radiology. Film 
cassettes, intensifiers, and a film grid will be provided on loan by Kodak for 
the duration of the study. 
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The mediastinum has long been considered "blind spot" in plain film 
radiology. Advances in film screen technique and low kVp radiographs have 
resulted in the description of many mediastinal lines and stripes. Identifica- 
tion- of these structures demonstrates mediastinal anatomy and enhances the 
radiologist's ability to identify pathology. This study will compare convention- 
al radiography with computed radiography and the Kodak Insight screen/film system 
in identification of mediastinal lines. 

A total of 285 patients from the Emergency Department and ACC who present 
to the Emergency Room Radiology Section for a PA and lateral chest radiographs 
will be requested to participate in the study. Patients under the age of 18 or 
who are pregnant will be excluded from the study. Patients who agree to 
participate in the study will have the routine PA and lateral chest as well as 
a frontal view utilizing each of the two additional modalities. The additional 
radiation exposure is 4.1 millirads per exposure, which is a non-clinically 
significant radiation dose. 



The routine PA and lateral chest radiographs will be sent with the patient 
to the ED or  ACC. After patient disposition the films will be matched with the 
two additional views and submitted for evaluation of the mediastinal anatomy. 
Each of the three radiographs will be evaluated independently by two staff and 
one resident radiologist to determine the visibility of the five mediastinal 
lines. Data will then be collected and analyzed comparing the three radiographic 
met hods. 
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OBJECTIVES: 

To compare the efficacy of conventional film screen radiography with 
computed radiography and the Kodak Insight Screen/film system in the evaluation 
of mediastinal anatomy and definition of five mediastinal lines in adult 
patients. The anatomic lines and stripes to be evaluated include the right 
paratracheal stripe, the right esophagopleural stripe, the left paraspinal line, 
the right paraspinal line, and the aorticopulmonary stripe. 

MEDICAL APPLICATION: 

The mediastinum is one of the most difficult areas to evaluate with plain- 
film radiology. Mediastinal structures are often the same radiographic density 
adjacent to each other, causing silhouetting of their borders. Interfaces 
between the lung or pleura and mediastinal structures often demonstrate their and 
pathology. 

The right paratracheal stripe is widened or distorted by enlargement in 



tracheobronchial lymph nodes, which can be seen in sarcoidosis or lymphoma. 
right esophagopleural line is distorted by common disorders, such as left atrial 
enlargement and subcarinal lymph node enlargement. Carcinoma in the azygoeso- 
phageal recess will obliterate. this line. The left paraspinal line is only 
visualized in 41% of patients . But this line is distorted by important clinical 
conditions, such as traumatic rupture of the aorta with mediastinal hematoma, 
mediastinal hemorrhage, rupture of the esophagus, and neurogenic tumors. The 
right paraspinal line is seen in 23% of patients . The right paraspinal line is 
altered by many of the same disease processes as the left. The aorticopulmonary 
line is altered by mediastinal lymph nodes, widening of the aorta, and aortico- 
pulmonary window masses. 
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STATUS : 

In his initial work, Felson reported visualization of the right para- 
tracheal stripe in 63% 4 . Woodring' later demonstrated its visibility in 97% 
using Lanex intensifying screens and Kodak Ortho C film. Similarly, Cimmino 3 
reported visualization of the right esophagopleural in 33%, while Woodring 
visualized this landmark in 95%. Other lines, such as the right paraspinal and 
aorticopulmonary lines, were seen in less than 30% of the patients in the 
Woodring study. These data suggest that visualization of anatomic landmarks is 
dependent on the radiographic method employed. 

This study will compare Kodak Insight, a new film and a filmscreen inten- 
sifier system and digitally obtained images printed on a laser printer with 
conventional radiographs in demonstrating mediastinal anatomy. 

TECHNICAL APPROACH: 

This study will compare the ability of three radiographic methods to 
demonstrate mediastinal anatomy. A total of 285 non-pregnant patients over age 
eighteen who present to the Department of Radiology, Emergency Room, for PA and 
lateral chest radiographs will be given a consent form for participation in this 
study. Those who agree to participate will have the routine PA and lateral chest 
radiograph plus an additional PA radiograph obtained by the two other methods. 
Consent will be solicited and the additional views will be obtained while the 
initial PA and lateral radiographs are being processed and printed. The ordered 
PA and lateral study will be returned to the requesting physician for interpreta- 
tion. Consent will be obtained by the senior technologist. Questions may be 
referred to the principal investigator or the ROD. No patients will be solicited 
for participation if more than four requests are pending in the Radiology 
Section, or if the technologists are notified of an impending trauma situation. 
There will be no more than a five minute increase in time spent in the Department 
of Radiology for patients participating in the study. The extra studies will be 



held in the Department of Radiology and matched with the original PA and lateral 
radiographs after the patient's disposition. 

Obtaining the two additional frontal radiographs will result in 8.2 
millirads radiation exposure for each patient (4.1 millirads per exposure). 
represents approximately 12% of the annual background radiation exposure. There 
are no significant clinical effects of radiation exposure at this dose. 

The skin entry radiation exposure for two additional frontal chest 
radiographs is 4.1 mrad/exposure. This will result in a marrow or gonadal 
exposure of 0.1 mrad . This dose represents about 10% of the annual background 
radiation level in San Antonio and has been found to have no long-term 
effects''?. 

The three frontal radiographs will then be analyzed independently by two 
staff radiologists and a radiology resident. Each observer will record the 
ability to visualize each of the mediastinal lines described above. Computer 
radiography and the Kodak Insight systein will each be independently compared to 
conventional radiography, then against each other using Chi square analysis. 
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REFERENCES: 

See attached. 

FACILITIES TO BE USED: 

The study will be conducted entirely within the Department of Radiology. 
There will be no more than a five minute delay in routine patient care for 
patients enrolled in this study. 

TIME REQUIRED TO COMPLETE THE STUDY: 

The required number of patients should be enrolled and all radiographs 
obtained within 60 days of beginning the study. Final interpretation and 
statistical analysis should be completed within 90 days. 

PERSONNEL TO CONDUCT THE STUDY: 

Timothy J. Cramer, MD, Capt MC, Dept. of Radiology. 
Anna K. Chacko, MD, Col MC, Chief, Dept. of Radiology. 
Michael D. Redwine, MD, Col, Chief of Imaging, Dept. of Radiology. 
Daniel Whit, MSG, NCOIC, Department of Radiology. 

FUNDING IMPLICATIONS: 

Our current Dupont Cronex film is obtained through military depot at $1.17/ 



14x17 inch sheet. Kodak will exchange the Insight film for the Dupont film we \ 

are currently using on a sheet-for-sheet basis. This is through a standing 
arrangement between Kodak and film distributors to dllow facilities to try their 
radiographic film. Kodak will provide a grid and film cassettes with the inten- 
sifier systems at no cost for the duration of the study. Itemized costs are 
listed below. 

Film (570 sheets (3 1.17 each) $666.90 
Developer (100 cc/film, 2.44/gallon) 36.75 
Fixer (180 cc/film, 1.06/gallon) 28.74 
Copying/Stationary 50.00 

Total $782.39 

Funding for this study will be provided by the Department of Radiology. 

STATEMENT OF INVESTIGATOR: 

I am aware that I am not authorized to accept any funds or other form of 
compensation for conducting this research. 

DATE PREPARED: 

20 July 92 

Resident, Dept of Radiology 



REFERENCES 

1. Brill, Bertrand: Low Level Radiation Effects: A Fact Book. Society of 
Nuclear Medicine, New York 1982. 

2. Casaret, Alison: Radiation Biology. Prentice-Hall, Englewood Cliffs, N.J. 
1968. 

3. Cimmino, CV: "The Esophageal-Pleural Stripe: An Update," Radiology, 
140:1981. 

4. Felson, Ben: Chest RoentPenology. Saunders, Philadelphia, 1973. 

5. Heitzman, E.R.: The Lung: Radiologic-Pathologic Correlations, Second Ed. 
C. V. Mosby, St. Louis, MO 1984. 

6. Heitzman, E.R.: The Mediastinum- Radiologic Correlations with Anatomy and 
Pathology, Second Ed. C. V. Mosby, St. Louis, MO 1977. 

7. Prasad, Kedar: Handbook of Radiobiology. CRC Press, Boca Raton, FL 1984 

8. Woodring, John H and Daniel , Terri L: "Mediastinal Analysis Emphasizing 
Plain Radiographs and Computed Tomograms," Medical Radiography and Photography. 
Vol 62, No. 1, 1986 



IMPACT STATEMENT 

PROJECT TITLE: 

Comparison of Film Screen Radiography, Computed Radiography, and Kodak 
Insight Filmscreen in Demonstrating Mediastinal Anatomy 

PRINCIPLE INVESTIGATOR: 

Timothy J. Cramer, MD, Capt., Radiology Resident 

SERVICE/DEPARTMENT 

Department of Emergency Medicine 

ASSISTANCE REQUESTED: 

Patients over age eighteen, who are not pregnant, will be solicited for 
participation in this study. Patients who agree to participate will have two 
additional frontal chest views performed, while the original ordered PA and 
Lateral chest radiograph is beingprocessed. Those who agree to participate will 
spend no more than five additional minutes in the Department of Radiology. 
Patients will natbe solicited if there are more than four pending requests in the 
department, or upon notification of an impending trauma situation. The Emergency 
Department Staff Physician or Triage MD may advise the senior technologist of 
other situations where obtaining additional views would delay patient care and 
patients will no longer be enrolled until the delays are resolved. 

TOTAL NUMBER OF PATIENTS TO BE STUDIED: 285. 

Disapproved, cannot support the activity. 

Y Approved, no comment. 
r - 3  
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C h i e f ,  D e p w f  Emergency Medicine 
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You are invited to participate in this study of 285 volunteers in a study to 
compare three methods of taking a chest X-ray. These include: 

1 )  Conventional method - method used by several hospitals nationwide, 
including BAMC, for several years. 

2)  Computer radiography - obtaining the chest X-ray in the standard 
manner and processing the film by computer and printing with a 
laser printer. This procedure will be used at BAMC and several 
military and civilian hospitals,over the next several years. 

3 )  Conventional method with special film - taking the chest X-ray in 
the conventional manner using a new film. 

The mediastinum is the part of the chest containing the heart, great 
vessels, trachea, and esophagus. In the past, using conventional chest X-ray 
procedures and film, structures in the mediastinum were not well seen. Work 
done in the mid-l980's, using a new film and technique, showed these 
structures better than in the past. 
methods above for looking at blood vessels and organs in the mediastinum. 

We would like to compgre the three 
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Volunteer Agreement Affidavit, "Comparison of Film Screen Radiography, Computed 
Radiography, and Kodak Insight Filmscreen in Demonstrating Medistinal Anatomy" 

,If you agree to participate in the study, you will have two additional . .  

chest X-rays taken. You may be in X-ray an extra 5-10 minutes because of 
these additional X-rays. The amount of extra radiation you will receive is 
equal to the amount you are exposed to in the San Antonio area in one month. 
You will experience no discomfort or side effects from this study. There is 
no direct benefit to you for participation in this study at this time, but the 
results will be used to obtain improved chest radiographs in the future. 

If you do not wish to participate in this study, you will have the 
standard chest X-rays obtained from the back and side. If after agreeing to 
participate in this study you would like to withdraw, you may do so at any 
time without prejudice. Withdrawal from the study will in no way affect the 
care you receive. 

Please feel free to ask questions now or at any time during the study. 
We will do our best to answer your questions to your satisfaction. New 
information developed during the course of this investigational study will be 
provided to you or your legal representative up'on request. 

The principal investigator on this study is CPT Tim Cramer, MD, who may 
be contacted at 221-1965 if you have any additional medical or scientific 
questions regarding this study. If you have any questions about the ethical, 
legal or social aspects; the review of this study by the BAMC Institutional 
Review Board; or questions you would like to discuss with someone other than 
your physician, you may contact the Clinical Investigation Protocol 
Coordinator, BAMC, at 512-221-2495, who will answer your questions or refer 
you to an appropriate person. 

In the event of physical injury resulting from the investigational 
procedures, the extent of medical care provided is limited and will be within 
the scope authorized for DoD health care beneficiaries. Necessary medical 
care does not include domiciliary (home or nursing home) care. 

********* 

I have read the above explanation and agree to participate in the 
investigational study described. 

I am aware that information gained from my participation in this study 
may be publicized in medical literature, discussed for educational purposes 
and used generally in the furtherance of medical science. I also understand 
that by participating in this investigational study I will not be personally 
identified. I will be given a copy of this consent. 

Patient's Name 3 Witness's Name 



HSHB -CI 11 September 1992 

MEMORANDUH THRU Chief, Department of Radiology 

FOR CPT Timothy J .  Cramer, MC 

SUBJECT: Application for Clinical InveetZgatioa Project 

1. Your application for clinical investigation project *Cornpathan of Film 
Screen Radiography, Computed Radiography, and Kodsk Insight Filmacreen i n  
Demonstrating Mediastinal Anatomy" has been approved and i s  assigned work unit 
number C-92-89. 
consumable supply lTDY funde 

NOTE: Approve1 doe6 not constitute spprovcil of request8 for 

2 ,  
i n  c l i n i c a l  investigation studiee and documentation of info:rmed consent, the 
Deportment of C l i n i c a l  Investigation (Wr) muet maintain a copy of the 
"Explanation to the Patient/Explanation to Next-of-Kin" (DA Farm 5303-R) for 
each protocol.. 
informed consent and forward a copy t o  the V C I  for inclusion i n  the file. 

To meet FDA and DoD requixeme_nte for maintaining records of participation 

As the principal investigator, you must; maintain the  original. 

3 .  As the principal investigator your responsibilities 0re as followat 

8 .  Ensure that: 8 copy of the "Coneent FormH i e  filed in the patient's 
health record/hospitel chart. 

b. Make 8 written entry in the patient'b health record/hospital chart 
of enrollment in the atudy. 

e. A change in the reeearch plan must be reported t o  the DCI fo r  
submiesion to appropriate committees for approval p x b x  to implementation. 

' 

d .  If transferred or released from act ive  duty, submit t o  the DCI the 
name of the individual who w i l l  continue the study, 

a.  If the etudy is terminated, rubmit: a report: t o  the DCI stating the 
study Is terminated and the reason for termination, 

E. If  any serious adverse reactions occur duridg the study which were 
not expected, they muet  be reported to the Chief, DCI, w i t h i n  24 hourr. 

5. 
1 OCT 92 or upon completion, whichever comes f irs t .  
result in curtailment o f  funding for the project andlot termination. 

. 
An annual research progress report muet be eubrnitted t o  my o f f i c e  nlt 

Failure to comply could 

Encl (App. Protocol h 
Pt Con.sent Form) Colonel, MC 

Chief, Dept of C l i n i c a l  Invest igation 


