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Report of Source Loss and Recovery

Dear Mr, Browni

At 2:30 PM on December B, 1992, Yale-New Haven Hospital (YNMM) discovered that
a 35 mCi Cesium-137 (Ce~137) encapsulated source was missing., An immediate
search was conducted by the Radiation Safety Officer (RS0) to locate the miss~
ing source. The source was recovered at approximately 4:45 PM the same day.
The source wae found in a washing machine located in a laundry service which is
contracted by the Hospital. A leak test was performed of the source and the
wash water was sampled for evidence of contamination. These tests showed no
evidence of source rupture. The source was intended to be used for a gyneco-
logical brachytherapy treatment. It appears that the source was never placed
into the applictator as intended. Consequently, a therapeutic misadminmistration
also occurred which i1s documented in a separate report dated December 28, 1992
and sent to Region 1, The RS0 conducted an immediate investigation of this
incident and a description of the believed scenario follows.

A, Chronological Description of Events
I 99

A brachytherapy patient was fitted with a Fletcher-Suit Delclos (FSD) appli-
cator and tandem (Exhibit 1) & Juled to be loaded with one 24 mCi and three
35 mCi Ce~-137 tubes (Exhibite 3)., The FSD and tandem are afterloading
devices which are placed into n» patient in the operating room and later the
radicactive sources are placed into the devices in the patient's room. The
plan of treatment was to place a 35 mCi source into each of the FSD applicator
ovoids and the other two sources were to be placed into the tandem with the

35 mCi source at the tip followed by a spacer and then the 24 mCi source.

Before noon, a therapeutic dosimetrist removed the sources from the inventory
ar® placed the sources into the afterloading source carriers. The source
carriers were then placed in a shielded transport container and brought to the
patient’'s rocm by the dosimetrist,
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At 12100 PM, in the patient's room, a therzpeutic radiclogy resident physician
placed the sources into the satient with the assistance of the dosimetrist,
After investigation, we beileve during this process one of the 35 mCi sources
intended for a FSD ovoid became dislodged from the source carrier and fell loto
the bed and rolled under the patient, Neither the resident or the dosimetrist
noticed this event, The knurled screw caps which seal the sources into the FSD
and tandem were attached and the resident and dosimetrist exited the room,

At some time after the loading, estimated to be approximately 15 minutes, &
nurse entered the patient's room and changed the bedpad which is placed under
the patient's posterior. The bedpad is used to prevent ihe bed linen from
becoming solled and is changed whenever it becomes contaminated with bodily
fluide, The nurses use a technique to change the bedpad to keep the patient in
a4 prone position, They have the patient roll to one side and roll the bedpad
up like a rug to the back of the patient, They then have the patient roll to
the other side and continue to roll the rest of the bedpad up., We believe the
soUrce was on the bedpad and was rolled up during this process. The nurse did
not notice the source in the bedoad during this process and exited the room
with the bedpad and placed it in a laundry hamper located in the hallway
(Exhibit &) putside the patient’'s room.

All gynecologit brachytherapy patients are placed in one of six shielded rooms
located at the end of & corrider on the 9th floor of the Memorial Bullding
designated as 9-%9, The nursing station is located at the other end of the
corvidor, We believe that the source in the bedpad remained in the hamper in
the haliway from November 30, 1992 at 12:15 PM until the morning of

December &, 1992, a period of approximately 42 hours. We believe that this
hamper stayed in the hallway because 1t is at the far end and fills up more
slowly than other hampers closer to the nureing station,

The RE0 was on 9-5 at the time of the loading. He was preparing a room across
the hall far an ledine-131 (1-181) therapy scheduled for that afternoon. He
performed a radiation survey (Exhibit 9) of the Cs~137 patient at 2:00 PM,
Radiation levels were measured with a Keithley 36150 1on chamber survey meter
1Cs-137 calibrated on 10-Sep-92) at | meter from the patient, and in the
adjacent rooms and hallway and were within normal levels, He again performed a
survey a 4130 PM of the hallway and adjacent room of the 1-131 patient., These
measurements also were within normal limits,

ivesday, December 1, 1998

The next day at 4:00 PM, the resic. 't who originally loaded the sources went to
the patient's room to remove the sources. He unscrewed the knurled caps of the
applicators and attempted to remove the afterloading carrier from the tandem.
Upon removing the tandem carrier, the long plastic spacer separated from the
rest uf the assembly which is usually fixed with a small piece of tape. He
then used a set of long forceps kept with the transport shield to remove the
tandem carrier, He visually confirmed tliat both sources were present in the
tandem carrier during this process.

He then unloaded the twe ovoids and placed the source carriers inte the
transport shield. He did not notice at this time that one of the ovoid
applicators was missing a source, He then performed a geiger (GM) counter
survey of the patient and room using an Eberline E-530 with a HP-270 energy
compensated probe (Cs-137 calibrated on 25-Nov-%2). He then proceeded to
remove the packing and the non-radicactive portion of the FED and tandem.
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While removing the rest of the apparatus, he noted that a Penrose drain which
1% usually tied around the FED and tandem to hold them together, was missing.
Hecause of these two unutual circumstances he carefully conducted a second GM
survey of the patient and the room. He wrapped the non-radicactive portion of
the applicators in a blue absorbent plastic pad and placed it with the
transport shield outside the room. He then conducted a third GM survey of the
unloaded applicators, patient, bed, trash receptacles and room. After
documenting the negative survey recult in the survey log and the patient chart,
he transported the shielded sources to the source storage room. He left the
sources In the transport shield and placed the non-radicactive FSD and tandem
in a basin of water to svak overnight,

The RS0 went to -5 shortly after the unloading process was completed to
perform a radiation survey of a Palladium-103 (Pg-103) patient in the room
immediately adjacent to the Cs~137 patient room, The survey was performed at
5100 PM and measurements in the hallway and in the adjacent Ce~137 patient's
room were less than 0.1 eR/hr,

Wednesday, December 2, 1998

At some time during the early morning, th .amper which contained the source
was transported possibly by a nurse, to the solled utility room on 9-5. A
buirlding services employee then dumped the hampers into a laundry chute which
travels fram the top of the building to the basement. The laundry chute drops
the linen into plastic utility trucks located in an enclosed area. The utility
trucks are then transported to the loading docks and placed on a delivery truck
which 16 used to transport the laundry to the linen service. The source most
likely left the hospital on the laund.y truck which departed from the dock at
7130 AM (Exhibits 6 & 7). The laundry truck went directly to the linen service
with no intermediate stops, Drive time is approximately 15 minutes.

Later that day, the dosimetrist who witnessed the loading, went toc the source
sterage room to clean the Ce~137 sources and applicators and te return the
sources to the active inventory. She removed one of the sources from an ovoid
source carrier and then went to unload the second one. When she went to remove
the second ovoid source she noticed that the source was missing. She put down
the source carrier and began to search the transport shield and source storage
room for the missing source, During this process she neglected to note whether
the left or the right source was missing. After her initial search failed to
locate the missing source, she 1mmediately notified the RS0 and the resident
who loaded and removed the sources at @:30 PM,

The RSO and resident responded immediately and went to the source storage

voom, The RS0 resurveyed the storage room and was unsuccessful in Jocating the
missing source. The RSO and the resident then went to 9-5 and resurveyed the
patient's room without success. A survey of the hallways, exam room, soiled
utility room, and other areas was negative.

The RS0 and resident then went to the basement and surveyed the laundry chute,
medical waste area, regular waste area and the loading docks, The RSO also
interviewed the medical waste peicannel to see if the Ludlium Model 177 alarming
rate meter with a 44-3 scintillation probe, used to survey the wasts. for radio-
activity, had gone off recently for unexplained reasons. The pers nnel
reported that they had noted nothing unusual during the day. This meter is
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aleo located near to the regular waste compactor and is sensitive enough to
alarm i1f a 35 wC1 Ce~137 source entered the normal waste stream,

Since the waste alarm had rot gone off, the RSO concluded that the source may
have escaped the hospital through the soiled laundry. The R80 and the resident
then contacted the materials management office to find out the location and
phone number of the laundry service. A call was placed to the laundry service
and arrangements were made to conduct a survey of their facilities. The RS0
then went to hie laboratory to get an appropriate lead shield and tongs
(Exhibit B) in case the source was found offsite. At this time, the resident
informed the patient's attending physician of the situation. He retrieved his
car, picked up the RSO and they proceeded to the laundry service.

The RSO and the resident arrived at the laundry service at approximately

4130 PM, The day shift at the lsundry service had left for the day, but plant
management personnel were present and escorted the RSO and resident through the
plant, The RSD suggested that they follow the route of the soiled linen
through the washing process, starting at the unloading dock, The RS0 surveyed
the loading dock, elevator, soiled laundry sorting area, and the entire second
floor processing area without success. They then proceeded to the first floor
where the washing machines are ioaded through chutes from the second floor
processing area. Twd rows of four industrial sized washing machines were
located in the northwest corner of the firet floor. The RS0 surveyed the
washing machines and found a source of radiation emanating from the last
machine in the north west corner of the first floor, The source of highest
exposure was found to be located at the drain valve of the washing machine.

A plant engineer assisted the RS0 by placing a screen in the open floor drain
system to prevent the source from escaping when the valve was released. The
engineer then quickly opened and shut the valve to release the source. After
the initial rush of water subsided, the RSO located the source directly under
the valve in the floor drain., The RSO then picked up the source with the tongs i
and placed it temporarily behind a concrete footing of the washing mathine and
instructed everyone to stand back from the source. He also instructed the
resident to retrieve the lead shield from his car.,

The RSO quickly examined the source to determine if the source was visibly

damaged and checked the source serial number to verify that it was the missing _
source. The source appeared intact but the RS0 retrieved a water sample from

the washer to test for contamination. The source was placed in the lead shield

by the RSC and he informed the laundry management that the incident would be

reported to the Nuclear Regulatory Commission.

The RSO and resident transported the shielded source to the car, The RS0
surveyed the shield and measured @ maximum dose rate of 1.0 mR/hr at one foot
from the shielded source and 15 mR/hr at contact with a Ludlum Model 3 survey
meter with a pancake GM Probe (Cs-137 calibrated on 285-Nov-92). They then left
the laundry service at approximately 5:00 PM and proceeded directly back te the
haspltal.

The RS0 took the shielded source to his laboratory and performed a wipe test of
the source (Exhibit 9) at S5:25 PM. A § ml aliquot of the wash water was also
tested for contamination. The samples were counted with a Picker Spectroscaler
4 with a 2" X @" Nal(Tl) crystal which was calibrated for Cs-137 with a count
standard source. Both the water sample and Lhe source wipe test counts were
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4. Soiled linen which cannct be left in the room will be GM surveyed by
nursing persornel before being placed inte the normal linen hampers
for washing.

s 15 All therapy residents will be instructed to visually reconfirm correct
source placement upon removal and to inventory afterloaded sources
promptly after removal.

The RSO met with the Head Nurse of the 9-5 floor later that day and discussed
the incident., de informed her that linen should not be removed from the rooms
of brachytherapy patients unless it has been surveyed. They agreed that linen
hampers should be kept in each brachytherapy patient's room to collect the
bedpads as they are changed during the treatment. Bedpads or other laundry
which becomes badly soiled before the end of treatment and before the final
survey should be surveyed by nursing perscnnel before being allowed into the
normal laundry. The head nurse said she would review this information with all
floor nursing personnel at the next staff meeting. Bince there were two more
brachytherapy patients on the floor that day, the RS0 also informed the
patient's nurses at that time of these requirements and demonstrated how to
perform a survey of the linen.

The RS0 also met with the Chief Dosimetrist, the involved resident and
dosimetrist ant reviewed the identified aclions they were reeponsible for, The
RS0 also insisted that the dosimetrists should clean and return afterloaded
sources to the active inventory at the beginning of the next work day and not
leave that duty until the afternoon.

The resident dictated his account of the incident (Exhibit 10 & 11) and
summar ized the change in the patient's dosimetry as a result of the missing
source.

Monday, December 7, 1992

The attending physician dictated a note (Exhibit 12 & 13) describing the
ratient exam and the clinical implications of the missing source.

Tuesday, December 8, 1992

Ms. Jenny Johansen of the NRC Region | office contacted Mr, Norman Roth,
Assistant Vice President by phone., She reviewed the immediate actions which
were i1dentified and notified him that a Confirmatory Action Letter would be
mailed to confirm these actions.

Wednesday, December 9, 1998

The attending physician dictated a follow up note {(Exhibit 14) describing the
absence of any skin reaction at this time,

Thursday, December 10, 1992

The NRC's Confirmatory Action Letter No. 1-92-017 was received by the Assistant
Vice President,
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b. Hand Exposure

Estimated
Distance Estimated Exposure Estimated
from Src., Time Rate Exposure
(4. nin mR/min
5 e 76.4 153
10 3 19.8 9
30 10 gl

£a13
Total Estimated Hand Exposure: 270 mR

e, Other Floor Nurses
(Assumed present for two B hour shifts)
a. Whole Body Exposure
Estimated
Distance Estimated Exposure Estimated
from Src. Time Ratle Exposure
cm min mR/min R
100 30 0,192 &
300 120 0.0213 3
300 810 0,00767 il
Total Estimated Whole Body Exposurei 15 mR
A Patient Adjacent toc Laundry Hamper
(Assumed 42 hour exposure)
a. Whole Body Exposure
Estimated
Distance Estimated Exposure Estimated
from Src, Time Rate Exposure
cm _min mR/min aR
400 02,0180 390
Total Estimated Whole Body Cxposure: 30 mR
4, Hospital Materials Handling Personnel

a, Whole Body Exposure

Estimated
Distance Estimated Exposure Estimated
from Src, Time Rate Exposure
£m min mR/min MR
30 3 213 11
100 18 0.192 3
300 30 0.0213 1
500 .

10 of 12

80
Total Estimated Whole Body Exposure: 16 mR
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3 Cesiom - 137
fube Sources

Series 6500, 6520
Jescription

M Cesium. 137 tube sources consist of two stainless steel
JMPsUles - &n ouler casing and an InNer core Containing cesium.
abeled ceramic microspheres packed along the active length,
Zach Wibe source is nickel-plaied, engraved with the nomiial

and serial number, and color-coded on the eyelel end
wcording 1o nominal activity,
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Physiczl Characteristics

Cesium.137 has a hall-iite ¢1 30.0 years and decays with the
amission of a monoenergetic gamma ray of 622 keV

To correct for the physical decay of cesium-137, the decay feciors
a1 selected years after the assay date are shown (n the table below

Decey Chart tor Ceslum. 137 Hatt.Lite 30 0 Years
Decey

Decey
Years wotor Yean tactor
0.0 100 85 i
0s 9% 60 87
10 98 6% #o
186 w7 19 1]
2.0 T B
5 84 0 83
20 93 A% ar
N ] 9 240 3]
a0 21 s 80
45 90 1090 7w
80 89
Radiation Protection
The hali-value layer in lead for cesium-137 is 6 mm

Actions

3M Cesium- 137 tube sources emit a gamma ray of 662 keV. The
clinical efficacy of the sources is 8 result of interaction of this
onizing radiation with the tissues being lreated

Indications

3M Cesium- 137 tube sourcas, when placed into appropriate
afterloaded or pre-ioaded applicators, are indicated for
intracavitary radiation treatment of gynecological cancer, in
addition to cancers located in or about other body cavities,’

M Cesium-137 tube sources may be used in conjunction with
othar treatment modalitias.

The use of 3M Ceslum-137 sources for any indication shouid be
prescribed by a qualified practitioner.

EXTHRIT 2
Precautions

Prepatation for Use

aM Cesium- 137 tube sources are radioactive and appropriate
precautions must be taken when handling these sources All stefs
of the use procedure should be planned i advance to minimize
radiation exposure (o personnel consistent with published
exposure Himis *

Parsonnel monitoring Is required for individuals working with
cesium- 137 sources. A tiim hadge or TLD dosimeter worn on the
body and, for handling, a ring dosimeter will provide adequate
delection

aM Cesium- 137 wbe sources must be stored in a protective iead
sale or vaull of such thickness as Is necessary 10 reduce exposure
rates 10 permissible levels! When trangporting sources within the
hospial premises, an appropriate carrier with adequate shielding
should be used.

All manipulations involving 3M Cesium- 137 tube sources should be
carried out behind shielding of such size and thickness as will
adequately shield the operator. DIRECT CONTACT WITH THE
SOURCES SHMOULD BE AVOIDED. The preparation of applicators
incorporating tube sources should be carried out behind &
protective L-block, constructed of lead In addition, 3M Cesium.
137 tube sources should be handied only with forceps, with as
much distance as practical between soyrces and the rator. 3M
CESIUM-137 TUBE SOURCES SHOULD NEVER BE TOUCHED
WITH THE HANDS

Radiation detection eguipment should be available whenever 3M
Cesium-137 tube sources are being handled

Application to Patient

M Cesium-137 tube sources should be used only by individuals
who are qualitied by training and experience in the sale use and
nandling of radionuclides and whose experience and training have
been approved by the appropriate government agency authorized
to license the use of radionuclides

Ail practical physical protection should be provided during the
application procedure. When the use of protective barriers is not
practical, operators must rely on distance and speed to minimize
radiation exposure.’ Persons should not remain closer than
necessary 10 the radioactive matetial, either before or after its
introduction into the patient.

The correct fitting of an unicaded applicator 1o the anatomy of the
patient should be veritied prior 10 the ingertion of IM Cesium-137
tube sources, 10 assure that the prescribed radiation dose is
delivered to the patient. In agdition, careful planning of the
geometrical arrangement of the sources will reduce radiation
exposure 10 personnel during the loading procecure by aveiding
hesitation and changes

Treatment of Patient

All patients should be infarmed of the nature of treatment with 3IM
Cesium-137 tube sources and the expected period of time during
which radiation precautions will be necessary. Patients, their close
associates, and associated medical personnel should be Instructed
in the necessary radiation safety procedures required 1or someone
who I8 being treatad with cesium-137. Guidelines 1or necessary
precautions have been established by the National Council on
Radiation Protection and Measurements and are detailed in NCRP
R.po"" Bodoa 00

The bed, cubicle, or room of the hospital patient should be marked
with a sign or tag indicating the presence of brachytherapy
sources. In addition, the patient's chart should indicate the number
and nature of the sources, the towal amount of activity, and time and
date of application and anticipated removal.

The extent to which a patient with 3M Cesium- 137 tube sources
must be segregated depends upon the total activity used, its
location in the patient, how long it is 1o be there, and to what
exposure other persons near vm are subject. Consideration must
be given to the proximity of patients in adjoining rooms, since
Mémal wall construction may have little value in shielding gamma
radiation
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YALE-NEW HAVEN HOSPITAI
AMBULATORY SERVICES
HISTORY AND

PROGRESS NOTES
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EXHIBIT 15

(If handwritten, record name, unit no., and birth date)

YALE-NEW HAVEN HOSPITAL
AMBULATORY SERVICES

HISTORY AND
PROGRESS NOTES

DATE

Pinpiem
NO

12/9/92

Patient has now coupletad her course of RT today. She has just

completed her pelvic sidewall boost and 1s no ving any appre=
ciable difficulty. There have been no problems with any skin

reaction vis a ,vis the misplaced cesium source from her last
br 3 weel §, ame. Overall, she is clinically

stable. We will have her return to our climic ic ome mouth for
routine FU, Cak-dewbial  Pabieat T Sevinat s

mp. Kenneth Roberts, M.D.

A

ecc: Drs. Chambers, Bartlett, Kische

D:12/8 % /’/\b/‘
T:12/10

12/21/92

The patient called today complaining of some pain along her

- ‘ .
noted a blackened area, raising concern that this was related to
e Omlipis Bl Lesilumn source. nac e D ant e 09 nto s

clinic, and on examination there is a area of hyperpigmentation

WHich 18 liuear, measuring approximately 4 x &U om. The dermis
itself is intact without any ulceration. The patient notes that

along the lesion there is mild tenderness, and on examination
there is no associated mass. This undoubtedly is related to the

——

Cesium source lying up against the skin. With no ulceration or
soft tissue necrosis at this stage, we would hope and ct_to

see no significant complications from this episode of localized

—

irradiation of the skin. A photograph has been taken to document
this skin lesion. The patient knows to get in touch with me i

(:o«‘£‘$1h~¥;«‘ ‘Fa\¥:4“*\~ .x:;QOVWQ;;‘lCM

_s A - . L

The patient will be returning for further followup in
January.

o Kenneth B. Roberts, M.D.

S Fo A T s
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EXHIBIT 16

Procedure For Nursing Care of Patients
____Containing Radioactive Sources For Therapy

1. To utilize skills necessary for the care of patients containing
radicactive sources for therapy in order to provide comfort and
security for the patient.

2. To provide safety for all who have contact with the patient.

1. There are many radioisotopes used in radiotherapy. Each radioiso-
topic source has it's own individual characteristics which will
dictate the techniques needed to contrcl radiation exposure. The
general guidelines below, outline information pertinent to all radio-
therapy patients. Individual sources are grouped into special
categories with specific guidelines.

2. These guidelines are from the recommendations of the National Council
on Radiation Protection (NCRP) and comply with the requirements of
the Nuclear Regulatory Commisegion (NRC). Further information can be
found in NCRP Report numbers 37, 40 and 48, NRC requirements can be
found in Title 10 of the Code of Federal Regulations parts 19, 20 and
35

3, If an emergency should arise, or if there are any questions concern-
ing radiation safety, contact the Radiation Safety Officer (RSO) at
X-29%0, During evenings, nights, weekends or holidays contact secu-
rity X-2500 and ask for the RSO’'s home phone number.

CENERAL GUIDELINES:

1. Radiation therapy involves the use of sealed or unsealed sources of
radicactive materials., Sealed sources prevent the radiocactive mater-
ial from being dispersed. Radiocactive contamination cannnt occur
unless the therapy source is ruptured. Only external radiation
protection procedures are required for patients containing sealed
sources. Unsealad sources of radicactive materials allow radiocactiv-
ity to circulate through the patients bloodstream. The possibility
of contamination does exist with these patients. In additinn to
external radiation protection methods, unsealed sources require iso-
lation and contamination control procedures.

ling the factors of TIME, DISTANCE and SHIELDING.

TIME: This is the most iwmportant factor used to reduce radiation
exposure. Limit the time in the vicinity of the patient to the

essential duties required for adequate care. Do not linger need-
lessly near the patient.

DISTANCE: The distance between the implant site and nursing
personnel should be maximized when possible. Radiation intensity
drops rapidly as distance increases; e.g. radiation intensity at
three feet is only 10% of the level at one foot.

SHIELDING: This is the least effective protective device to offer



1.

EXHIBIT 17

the nurse. Shielding is often so cumbersome that the increased

time needed to accomplish nureing duties outweigh the benefits of
shielding. Shielding is used only when time and distance factors

cannot be reasonably controled.

. b s PROCEDURES
Contamination control is accomplished by following isolation
procedures similar to those used for infectous dieases. Gloves

and protective clothing should be worn by nurses while caring for

the patient. These materials should be placed in the proper

receptacles when leaving the room. Extra caution should be exer-
cised when handling bodily fluids. Care should be taken to limit

the potential for spills. Patient meals should be delivered on

disposable trays and plates. All bed linens and wastes should be

kept for disposal by the RSO. After leaving the room, hands
should be thoroughly washed with mild scap and warm water.

Generally, a single room is necessary for any patients undergoing
radioisotope therapy. Patients receiving Iodine-12% therapy may be
placed in a multiple bed room if external radiation levels are
acceptable under the direction of the RS8O0.

A "Limit Visitors" sign should be placed on the door. The RSO will
specify visitor time and distance requirements if indicated on the
patient’'s door and chart.

The R80 or his designee will perform a radiation wsafety survey of
each patient undergoing therapy. This survey will include measure-

ment of dose rates at various locations and to insure all documenta-

tion is properly posted on the patient’'s door and chart.
The patient will wear a wrist band indicating that he or she is
undergoing treatment with radicactive materials. This wrist band
should be discarded once temporary implant sources are removed or
upon release for internal dose and permanent implant patients.
The following information will be noted on a form supplied by the
Department of Therapeutic Radiology, Physics Section:
a. Date and time inserted
b. Area inserted
¢. Radioisotope being used
d. Type of sources (needles, seeds, liquid, etc.)
@. Naber of sources
f. Strength of each scurce
g. Date and time to be reuoved
h. Radiation dose rate at 1 meter (1 foot for Iodine-125 patients)
Copies of this form will be kept:
a. In the patient’'s chart (white copy)
b, In the patient's Kardex (blue copy)*
c. On the patient’'s door (yellow copy)*
d. By the RSO (cardboard copy)

* Discard after source is removed or after patient is released.
A lead storage cart will be placed in the patient’'s room for the
removal of sources.
Portable radiation shields will be placed in the patient’'s room if
deemed necessary by the RS0.
The physician must indicate the extent of movement allocwed the
patient in order for the nurse to plan her nursing care.
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NURSING PROCEDURES :
The following nursing care procedures are recommended when indicated,
based on the time, distance and shielding factors previously discussed,
and are consistent with adegquate nursing care.

1. Bed linen will not be changed during interstital therapy unless it

J0.

11.

12.

13.

becomes soiled. Change the bed before the implantation of the source
and immediately after the source is removed. If the patient is
allowed out of the bed, have him sit on the opposite side of the room
if it is necessary to change the bed.

. Baths - No bed baths will be given during interstital therapy. Wash

the patient before implantation and immediately after aource

removal. If the patient is allowed to move, and is alle to move, he

should be permitted to wash himself.

Back rubs - No back rubs will be given unless the patient is uncom-

fortcblo and the back rubs are ordered spefically by the physician.

i - Vital signs will be taken and medica-

tions given as ordered by the physician.

Feeding - Patients should feed themselves whenever they are able.

Use routine procedure for disposal of dishes unless the patient is

under isoclation precautions. Carry out tube feedings as quickly and

efficiently as posaible.

Emeryency care of patient - (Seizures, coronary occlusion, etc.)

This should be carried out quickly and without fear of being exposed

to radiation.

a. Contact the appropriate emergency personnel - (Code 5 team)

b. Call resident to remove radiation sources.

¢, Contact the therapeutic radiologist immediately.

During nursing care procedures, the nurse must check all materials

used by the patient (linen, bedpans, emesis basins, etc.) for radio-

active sources which may have become diglodged.

If possible, the nurse will inspect the source to make certain that

the source appears to be in its proper position.

Explain to the patient that nursing care may be limited during the

treatment; reassure the patient that you are present and will check

on their needs frequently.

Regular visiting hours may be observed.

a. Visitors should be instructed to stay by the doorway, 4-7 feet
away from the patient except for a brief moment for greetings.

b. No pregnant women or no one under the age of 1B are allowed to
visit during the therapy.

Maids and porters should not be allowed in the room while the source

is present. The room should be cleaned before insertion of the

source and only after the room is checked for lust sources upon

removal.

The patient and room must be monitored with a geiger counter after

source removal to ensure all radicactive material is removed before

discharge. (Exccpt for pernanent Iodznc-lzs llpllntl)

If a radicactive source becomes dislodged or displaced. call the



£ XHIt )
.

' nt 1 1 ra it ro L 61 ] L y
N r p b i ioactive ¢ 1t L1 r hand { A} 1y
! Alu} r spong recep tor Lhis Ppurg ently } kK up the
and place it n the lead storage cart

15. The patient’'s room 18 tO be monitored after all urces have been
removed. Everything used by the patient except dishes) must be
gsaved and monitored before disposal

l 16. This survey must be documented in the patient survey log by the

nurae.

17 If a patient ontaining radicactive material expires notify the

therapeutl radiologist

personnel.

and

the RSC addition to other necessary

SPECIFIC CHARACTERISTICS OF INDIVIDUAL ISOTOPFES
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regquires minimal shielding
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measures, radiation doses outside of patient are very loOw, Use time
and distance to limit external radiation exposure,
[solatior Not required because of low radiatior levels
i ontamination oprecautions not required because BOUrceg are sealed.
n, Proatate implants ‘ollect all urine and save Foley catheter 101
inspection Dby RSO to prevent loss oOf passed seeds.
f. Head and neck implants save wound dressings for inspection by RS
3. Brain implants Have patient wear helmet shield during nursing care
or when visited by family or friends,
h., Source loes recover seeds with forceps, place in container, label
and isolate Notify RSO for proper disposal.

Administratior rally, by capsule or through a straw.

t Radiation emission medium energy gamma, shielding norma ly not
attempted because oOf mntamination problewms. l'ime and distance prin
iples used for external radiation protection.

Isolation required diaposabls , <ervice, isolation gowns and

gloves for nurges are indicated, save Wastes and linens in plastic

isolation bags for monitoring and dispcsal by RSO. Advise patient tO
limit personal belongings and to wear hospital gowns when in
solation.

d ntamination precautions Handle bodily fluids with care, especiall
irine the primary route for excretiorn f iodine Before adminis
tration, cover bathroom floor, bed matress, pillow, chairs, and table
with blue diapers, plastic bags, or f lded sheets t facilitate
decontamination after patient release. Take blood or urine samples
haefore administration of iodine, if d Notify RS if blood
samples are rdered after administy

e. Room cannot be released ¢ next patient until de ntaminated by RS
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Radiation emission - Beta emitter, wmost radiation absorbed within
patient’'s body, very low external radiation levels.

No isolation required

Contamination precautions - Wear gloves when changing dressings over
wound site. Save linen and dressings in plastic bags for inspection
by RSO.

Adminirtration - Small seeds (approximately 3 mm X 0.25 mm each)
incorporated into wires or catheters,

Radiation emission - High energy gammas, shielding is difficult
because of highly penetrating gamma radiation., Utilize time and
distance tectniques to minimize exposure,

Isolation required - Limit visitation to RS0 recommendations posted
on patient’s door or chart.

Contamination precautions not required - sealed sources do not permit
escape of radiocactivity unless damaged.

Administration - Needles (variable dimensions) or tubes (approximately
10 mm X 2 mm) incorporated into plaques or holders for primarily
intercavitary applications.

Radiation emission - High energy gammas, shielding is difficult
because of highly penetrating gamma radiation., Utilize time and
distance technigues to minimize exposure.

Isolation required - Limit visitation to RSO recommendations posted

on patient’'s door or chart.

Contamination precautions not required - sealed sources do not permit
escape of radiocactivity unless damaged.

., Administration - Large tubes (20 mm or 40 mm X 10 mm) or tandem

incorporated into plagques or holders for intercavitary applications.
Radiation emission - Low energy gamma, patient can be easily shielded
by placing a diagnostic x-ray type leaded apron over the implant
area. Time and distance constraints can be relaxed when shielding is
in place.

No isolation regquired - except pregnant women and children less than
18 years of age.

Contamination precautions not required - sealed sources do not permic
escape of radicactivity unless damaged.



