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DOSE MEASUREMENT OF TOTAL SCALP RADIATION
TREATMENT USING LATERAL PHOTON-ELECTRON
TECHNIQUE

Chawalit LERTBUTSAYANUKUL' M.D., Chotika JUMPANGERN' M.Sc.
Chulee CHAROONSANTIKUL' M.Sc., Taweap SANGHANGTHUM' M.Sec.
Sivalee SURIYAPEE' M.Eng.

ABSTRACT

Purpose: To find the optimal abut or overlap area between photon-electron field and to
measure superficial and intracranial dose using lateral photon-electron technique of total scalp
radiation treatment.

Methods and Materials: CT scan of the Alderson Rando phantom was used in GE Target
treatment planning system to find the optimal abut or overlap area between photon-electron
fields. Each treatment fraction composed of two lateral-opposed fields of 6-MV photon (with
square blocks) and two 9-MeV electron square fields. After the optimal plan was selected,
film verification of the plan using solid water phantom instead of Alderson Rando phantom was
performed. TLD chips were used to measure the intracranium and superficial skin dose of
Alderson Rando phantom.

Results: Abutting photon-electron field resulted in 9-12 mm wide cold area along the junction.
To compensate for this cold area, 6 to 7-mm overlapping between photon and electron irradia-
ted field was applied in phase I of treatment and no overlapping photon-electron was used in
phase I1. This resulted in more homogeneous dose distribution. Film verification of the plan
showed concordant result with the treatment planning system. By using TLD measurement,
the average doses at frontal lobe, corpus collosum and parietal lobe relative to prescribed
dose were 19.2, 12.3 and 10.9 %, respectively. The superficial skin doses at vertex and
forehead relative to prescribed dose were 99 and 113.5 %, respectively.

Conclusion: Overlapping electron-photon field using square block in phase I and abutting
electron-photon fields using square block in phase II were suggested as a useful technique to
deliver homogeneous skin dose while avoiding the radiation dose to the underlying brain. The
adaptability of the suggested photon block and electron insert has a great advantage and
increases the convenience for clinical service. Since the distance between abutting and overlap-
ping junction is very small, care must be taken in the setting up and the immobilization of the
patient’s head in the treatment room.

! Division of Radiation Oncology, Department of Radiology, King Chulalongkorn Memorial Hospital, Bangkok, Thailand
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INTRODUCTION

Tumor of scalp is occasionally seen. It has
many histological subtypes such as squamous cell
carcinoma, angiosarcoma, melanoma and cutaneous
lymphoma. Among these suptypes, angiosarcoma
spreads transdermally for far wider than clinical
appearance.' Surgical resection is unsuccessfully
performed in such a widespread lesion. In this case,
radiation therapy is the treatment of choice. The goal
is to give a homogeneous dose distribution to the
superficial scalp. This is quite difficult to achieve
because of complex shape of the head. Moreover,
the underlying brain should receive minimal radiation
dose.

The lateral-opposed photon field with enough
bolus is the simple technique which can provide
adequate radiation dose to the scalp. Lead block is
used to protect vital structures such as eyes.
However, this technique irradiates too much of
underlying normal brain.

A variety of radiotherapy techniques, including
matching parallel-opposed photon and electron
fields,?’ abutting electron fields,**¢ and remote-con-
trolled afterloading high-dose-rate (HDR) mold
brachytherapy,”® were suggested to overcome the
inhomogeniety of dose. Yaparpalvi® proposed different
energy electron beams as a simple alternative for
achieving dose homogeniety. Also, intensity modulated
radiation therapy (IMRT) has the potential for delive-
ring homogeneous dose distribution to the scalp.
However, Locke’ reported that IMRT using tomothe-
rapy resulted in a higher dose to the lens, brain, and
orbit when compared to conventional lateral photon
-electron technique. Electron arc or pseudoarc therapy
used in breast irradiation'®!! was not well established
in scalp irradiation.

Because some techniques are complex and
involve field matching problem, or may require
sophisticated equipment such as IMRT; we then
choose conventional parallel-opposed photon and

68
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electron fields proposed by Akazawa® and Tung? for
treatment in our institution. Akazawa suggested no
overlap area between photon and electron match line.
While Tung suggested that electron field should
overlap the photon field by approximately 3-4 milli-
meters to obtain more uniform dose distribution at
the junction region. To alleviate the problem of
overdose and under dose at the match line or overlap
area, shifting of the junction was suggested. Both
studies were performed in computer planning and in
VIVO measurement.

Regarding the different dose prescriptions,
beam energy and set-up in our institution; we aimed
to find the optimal abutting or overlapping edge which
obtain a uniform dose distribution in the junction area
and to use this technique as a class solution for
irradiation of total scalp. The intracranial absorbed
dose measurement was also reported.

MATERIAL AND METHOD

Since this is an experimental study and we
would like to know the intracranial absorbed dose,
The Alderson Rando® Phantom (The Phantom Labora-
tory, Salem, NY) was used to assess the in vivo dose
distribution. Thermoplastic mask (MED TECH co.)
was used to fix the phantom head in supine position.

Three-dimensional (3D) computed tomography
of the Alderson Rando Phantom was obtained for
treatment planning purpose. The treatment planning
system is GE Target. To facilitate the set-up and
ensure reproducibility; the 6-MV photon and 9-MeV
electron fields, from Varian Clinac 1800, shared the
same field center. A 100-cm source-to-surface (SSD)
technique was implemented.

For the photon fields, fix-sized rectangular
field (19x18 cm?) was utilized. Fall-off at anterior,
posterior and vertex of the head was confirmed for
adequate skin flash. Caudal border was set up at the



THE ASEAN JOURNAL OF RADIOLOGY

bottom of C2 vertebral body. Square-shaped
cerrobend blocks, 7.2x7.2, 8.4x8.4 and 9.8x9.8 cm?,
were made for photon shield at the center of the fields
and must be symmetrical bilaterally. In the treatment
planning system, these square-shaped cerrobend
blocks were virtually created. For the electron fields,
fix-sized square fields of 7.2x7.2, 8.4x8.4 and 9.8x9.8
cm?’ were created.

Each treatment fraction composed of two
lateral-opposed fields of 6-MV photon and two
9-MeV electron fields. To avoid dose to the underlying
brain, the photon fields were used to encompass
median sagittal strip of the scalp while the electron
fields irradiated central part of the lateral scalp as
demonstrated in figure 1. Photon and electron doses
were prescribed at the surface. The total dose of
photon beam at surface was equal to the transit plus
exit dose. Electron dose was then weighted and must
be equal to total dose of photon beam. The prescrip-

MAY - AUG. 2005. Volume XI Number II

tion dose was 2 Gy per fraction. A 1.5-cm bolus was
placed at each side of the scalp of Alderson Rando
Phantom to bring the maximum dose to surface of the
scalp. If the junction was shift, it would shift equally
and divide the total dose into two phases.

Four types of the junctions were planned.
First, non-overlap junction; photon block was equal
to eletron field. Second, non-overlap junction with
shifted junction; the same size of photon block and
electron field was used in phase [ and junction shift
toward center of the field was used in phase II by
reducing the size of photon block and electron field.
Third, overlap junction; electron fields were larger than
photon block. Fourth, overlap junction in phase I
followed by non-overlap junction in phase 1I. A
photon block which was smaller than the electron field
was used in phase I, while a photon block which was
equal to the electron field was used in phase I1.

Photon 19x18cm’ ]
’/ .
. ==
- 7 hY
R —
o B __.-,‘“ o ‘
o AN - B2
- _* ] Rhobn .. £
| & O
Electron !-‘icld

Fig.1

Shows the photon and electron fields irradiate to Alderson

Rando Phantom. Horizontal line represents the photon
fields while diagonal line represents electron field. Shade
area represents the photon-electron overlap.
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Beam direction

il

15-cm thick solid water phantom

Film
2

/ 1.5-cm Bolus

Beam direction

Fig.2 shows setting up solid water phantom for plan verification.

To verify the accuracy of treatment plan and
to verify the hot and cold area; a solid water phantom
with separation of 15 cm (same separation as Alderson
Rando Phantom) was used for the treatment verifica-
tion. The fields used in the treatment verification had
the same geometry and accessories as their counter-
parts in the original Alderson Rando Phantom-planning
plan. Kodak X-Omat V films were placed at both sides
of solid water phantom. The films were then covered
with 1.5-cm bolus bilaterally as shown in figure 2.

LiF TLD-100 chips were used to measure
absolute dose on the skin surface and the intracranium
of Alderson Rando Phantom. The existing regularly-
spaced cavities in the intracranium of Alderson Rando
phantom were used as measurement locations. At
each measurement location, the absorb doses were
read and averaged from the TLD chips. The linearity
of TLD chips were calibrated for dose measurement
between 150 and 300 cGy. To verify the stability of
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TLD chips, the standard group of TLD chips was
irradiated with 100 cGy of 6-MV photon. Both the
standard group and the study group TLD chips were
read at the same time. The accuracy of the TLD dose
measurements in this study was estimated to
be+ 5%

RESULTS

Using treatment planning system, we try to
find the optimal overlap between photon and electron
fields that gave the most homogeneous dose distribu-
tion (1.e., minimize the cold and hot area). The good
Jjunction composed of phase I and phase 11 altogether.

The acceptable range of uniform dose
distribution at the junction in our experiment was
100 + 10 % of the prescribed dose. Strip of cold and
hot area beyond the acceptable range at the field
Jjunction was measured.
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Table 1 demonstrates average cold area of non-overlap junction.

Experiment Photon block Electron field Average cold area
(cm2) (cm2) (mm)

No overlap 1 7.2x7.2 7.2x7.2 12

No overlap 2 9.8x9.8 9.8x9.8 9

Table 2 demonstrates average cold area of non-overlap junction with shifted junction

Phase | Phase 11 Cold Area
experiment Photonblock Electronfield Photonblock Electron field Average
(cm2) (cm2) (cm2) (cm2) (mm)
No overlap 1 8.4x8.4 8.4x8.4 72x7.2 T1.2%7.2 12
No overlap 2 0.8x9.8 9.8x9.8 8.4x8.4 8.4x8.4 13.5

Non-overlap junction and no junction shift

Photon block and electron field at the same
size were chosen (Table 1). This resulted in an abutment
of photon and electron field. No junction shift was
used. As expected, a cold area (i.e.,<90 % of the
prescribed dose) of 9 to 12 mm wide along the field
junction was observed.

Non-overlap junction with shifted junction
Subsequently, photon block and electron field

at the same size were used at phase 1. Junction shift
toward center of the field was used in phase Il by

reducing the size of photon block and electron field
(Table 2). Again, there was a cold areaof 12to 13.5
mm wide at the field junction.

Overlap junction

In this experiment, we tried to decrease cold
area by making overlap between photon fields using
8.4x8.4 cm? square block and 9.8x9.8 cm?® square
electron field without junction shift (Table 3).
Unfortunately, this process resulted in hot area for an
average of 19 mm wide.

Table 3 demonstrates average hot area of overlap junction.

Experiment Photon block Electron field Average hot area
(cm?) (cm?) (mm)
overlap 7mm 8.4x8.4 9.8x9.8 19
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Table 4 demonstrates average cold or hot area when there was photon-electron overlap in phase I but no

overlap in phase 11

Phase | Phase II Cold or hot
Area
Experiment ~ Photon block Electron field Photon block Electron field Average
(cm?) (cm?) (cm?) (cm?) (mm)
Overlap6 mm  7.2x7.2 8.4x8.4 8.4x8.4 8.4x8.4 0
Overlap7mm  8.4x8.4 9.8x9.8 9.8x9.8 9.8x9.8 0

Overlap junction and junction shift

In this experiment, we applied junction shift
at the middle of treatment course. The overlap of
photon-electron field was used in phase I. Neverthe-
less, there was no overlap of photon-electron field in
phase II. This reduced the hot area and did not
create any new cold area. The sizes of photon blocks
and electron fields are shown in Table 4.

Film verification

According to the results of the above experi-
ments (overlap 6 and 7 mm), film dosimetry was
undertaken in the solid water phantom as described
previously. Irradiated films were developed and
scanned. Optical density was measured and interpreted.
The relative dose at the field junction was concordant
with the treatment planning result. Homogeneous dose
distribution along field junction was observed.

Absolute dose measurement

Optimal plans from table 4 were used for
irradiation of the Alderson Rando phantom. TLD chips
were placed in the intracranium of the phantom. The
TLD chips measured the absorbed dose in the position
representing frontal lobe, corpus collosum, parietal
lobe, occipital lobe and cerebellum. The absorbed
doses were normalized to prescribed dose. The
average doses at frontal lobe, corpus collosum and
parietal lobe were 19.2, 12.3 and 10.9 %, respectively.
These areas were under the photon block. Doses at
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occipital lobe and cerebellum were 74.3 and 96.5 %,
respectively. These areas absorbed the dose from the
photon fields (parasagittal region).

TLD chips were also placed at the skin
surface at vertex and forehead. The corresponding
doses were 99 and 113.5 %, respectively. These
areas received dose exclusively from bilateral
opposed photon field.

DISCUSSION

Total scalp irradiation is a challenging
procedure because of complex shape of the head.
Various treatment techniques were suggested to
ensure dose uniformity along scalp while minimizing
dose to the underneath brain. Abutting electron field
technique,**® electron arc therapy,'”'' mould brachy-
therapy’® and IMRT? are labor intensive and require
sophisticated equipment. The current study proved
that even simple technique using bilateral opposed
photon-electron matching beams can produce dose
homogeneity. This technique required a wax bolus
placing over the scalp in order to bring the dose to
the skin. Field shifting is usually applied to minimize
hot spot.

The drawback of this technique is that 1t
requires the accuracy on the process of cut block,
making photon shield and daily setup. Moreover, the
treatment was divided into 2 phases by shifting the
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overlap junction. The overlap of photon-electron field
in phase I resulted in hot spot in the junction area
while the non-overlap of photon-electron field in phase
Il resulted in cold spot in the same area. Thus, the
biological effect on the junction would not be uniform
on the daily basis. To minimize the non-uniform dose
based on biological effective dose, two-phase treatment
on the same day (i.e., prescribed 1 Gy from phase
and 1Gy from phase II) would result in more biologi-
cally uniform dose. However, trade off between the
setup time and the biological effective dose should be
considered. An alternative way is to deliver the dose
in phase [ and II on alternate day fashion.

The optimal overlap of photon-electron field
in our study 1s 6 mm. This figure was different from
3.5+ 1 mm reported by Tung.? However, Locke’
discovered that an additional margin of overlap was
required over the posterior vertex area. The difference
could be explained by the disagreement of the
electron energy from different machine, technique and
different bolus thickness among the studies.

Tung’ reported that 10% of'the brain received
dose more than 45 Gy (prescribed dose =55 Gy).
While Locke® reported 20% of brain received dose
more than 20 Gy (prescribed dose = 50.4 Gy). In
this study, although, we did not calculate the dose
volume histogram, but our result showed that high
dose region was limited to the area irradiated exclu-
sively by bilateral photon fields. The dose to the brain
depends on size of the photon block; the larger the
photon block, the less dose to the brain.

Making photon blocks and electron metal-
loid inserts requires experience. A 3-4 mm difference
in width of the round-shape block is hardly met. This
meant that the block itself would be even very small
difference in size and prone to setup error. Our solu-
tion was to make a 6-7 mm difference in width of the
blocks and electron inserts between phase I and I1.
Three square photon shields at 7.2x7.2, 8.4x8.4 and
9.8x9.8 cm?, and three electron inserts at 7.2x7.2,
8.4x8.4 and 9.8x9.8 cm*® are recommended to be

3
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used in clinical service. Matching of photon block and
electron inserts was chosen based on sizes of the
patients' heads. Special care must be given for radia-
tion therapist in setting up and immobilizing patients'
heads in the treatment room so as to decrease random
error along the field junction.

CONCLUSION

Total scalp irradiation is a rare indication in
clinical service. Abutting electron-photon fields using
square block was suggested as a useful technique to
deliver homogeneous skin dose while avoiding dose
tounderlying brain. The adaptability of the suggested
photon block and electron insert has a great advan-
tage and increases the convenience for clinical
service.
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PULMONARY FINDINGS OF AVIAN INFLUENZA A (HS5N1) PNEUMONIA
OF A FAMILY CLUSTER IN KAMPHAENGPHET OUTBREAK.

Chanya CHAISIRIRAT M.D.!

ABSTRACT

Until now, avian influenza pneumonia is very hot issue and life threatening disease in
Kamphaengphet, in Thailand and in Asian countries. Recent outbreak of avian influenza A
(H5N1) in rural areas of Kamphaengphet Province and human infection with this virus were
occurred in September 2004 (second outbreak in Thailand).

The object of this report was to show the epidemiology, clinical features and pattern of
pulmonary findings that could be found in avian influenza pneumonia, which might be helpful
for future diagnosis and comparison of this disease with the next outbreaks.

We reviewed the pulmonary findings of a family cluster of three involved patients. Two
confirmed cases were mother and aunt. They have been confirmed as cause by HSN1 strain
by viral study. The mother was dead but the aunt has been survived. One probable case was
the index girl. She was the first fatal case and was under investigation for HSN1 on admission
due to initial diagnosis was dengue hemorrhagic shock syndrome. However, her retrospective
diagnosis was presumed by a history of exposure to infected household chickens, and clinical
features that corresponding to cardinal features of previously reported cases, and her mother's
death from severe HSN1 pneumonia after having close contact with her.

In fact, the mother had no history of exposure to poultry, so we believe that the avian
influenza HSN 1 virus was probably transmitted directly from the infected girl to the mother
after unprotected bedside care. No additional cases were identified among contacts.

The radiographs of these three involved patients were abnormal on admission. All
pulmonary findings were air space patterns, including unilateral and bilateral lesions, patchy
infiltration and lobar consolidations.

INTRODUCTION

Avian influenza is an infected disease of birds,  in Hong Kong in 1997. The 1997 outbreak of influen-
cause by type A strain of the influenza virus. The = za A (H5N1) in Hong Kong established that highly
disease which was first identified in Italy more than ~ pathogenic avian influenza viruses can infected
100 years ago and had been occurred worldwide with ~ human directly with resulting in severe respiratory
some influenza virus subtypes.' First documented  illness that was fatal in 6 of 18 patients.'****¢ This
avian influenza (HSN1) infection of human occurred  outbreak ended abruptly after the culling of poultry.'

' Department of Radiology, Kamphaengphet Hospital, Kamphaengphet 62000, Thailand
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However the later current outbreaks presented
challenges because of the large geographic areas and
large numbers of affected poultry.’

In late 2003 and early 2004, there were
reports of large outbreaks of highly pathogenic avian
influenza A (H5SN1) and more widespread among
poultry farms in Asian countries-Cambodia, Indone-
sia, Japan, Laos, South Korea, China, Vietnam and
Thailand.**#’ Direct infection of human with H5N 1
related to these poultry outbreaks (avian to human
spread) were confirmed in Thailand and Vietnam.**#
As of November 11, 2004, H5N1 infected at least
44 human cases, of which 32 were fatal.*#?

First outbreaks in Thailand in early 2004, the
disease were found 1n a community of chicken farms
in Ayuthaya and Pathum Thani Provinces. The causa-
tive agent was identified as HSN1 influenza virus.
Human cases were recognized in Sukhothai,
Kanchanaburi and Suphan Buri Provinces.'% '8

HSNI avian influenza usually has limited
capacity to infect humans because of host barrier to
infection. However, the HSN | infected human cases
were confirmed and reported at least five occasions
since 1997.7 In most of the human cases were thought
to have resulted from exposure to infected poultry
and the man to man transmission has not been clearly
detected.'” But to date, there have been several
recent studies of possible limited person to person
transmission. Such event occurred in 1997 in Hong
Kong, two health care workers who had taken care
of the patients were later found to have antibodies to
hemagglutinin HSN 1 and one developed respiratory
illness.>*#'> Two family clusters in Vietnam in 2004
were also considered to be compatible with possible
limited person to person transmission.*%'

The reported symptoms of avian influenza
infection in humans have ranged from asymptomatic
infection to typical influenza-like symptoms (e.g., fever,
cough, sore throat, and muscle aches), conjunctivitis,
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fatal pneumonitis, acute respiratory distress, other
life-threatening complications and multiple organ
failure. Lymphopenia, thrombocytopenia and positive
chest radiographs were observed among patient with
severe inf‘ection.3,3_5.6.?,8.9.”,I-I.IIS.I?_]R

CASE REPORTS
Patient 1

The patient 1 was a first fatal case in
Kamphaengphet Province and was under investiga-
tion for avian influenza HSN1 infection.

A 11 year old girl (index case) who lived with
her aunt in area with abnormal poultry deaths in the
village of Kamphaengphet Province. She had signifi-
cant history of exposure to sick and dying household
chickens for 3-4 days before the onset of 1liness. She
presented to a clinic with symptoms of fever, cough,
sore throat and dyspnea on September 2, 2004. Few
days later she was admitted to the District Hospital
with progressive respiratory illness on September 7,
2004. The initial diagnosis was dengue hemorrhagic
fever. Because of progressive worsening, she was
transferred to pediatric department of Kamphaengphet
Hospital on September 8, 2004 (day 7 of her illness).
She developed progressive respiratory distress,
hypoxia and shock, leading to rapid dead for only
three hours later after admission in spite of aggressive
support, including intubation and mechanical ventila-
tion, broad-spectrum antibiotics and fluid resuscita-
tion. Imtial diagnosis was dengue shock syndrome,
pneumonia or septicemia.

A serum sample was negative for antibody to
dengue virus and inadequate residual serum sample
to test for hemaglutinin HS.

Chest radiography revealed right lower lobe
consolidation and left lower lobe patchy infiltration
(Fig. 1A-B)



THE ASEAN JOURNAL OF RADIOLOGY

Al

Fig.1A Onday 6

Fig.1A-B
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Fig.1B 9 hours later

Chest radiographs of patient 1 (index girl) on day 6 of her illness, revealed rapid progressive

right lower lobe consolidation with left lower lobe patchy infiltration and air bronchogram. AP
view (Fig.1A), 9 hours later (Fig.1B)

Patient 2

The index girl's mother was 26-year-old
woman, who lived in Nonthaburi Province. She came
to visit and provided unprotected bedside care for
her hospitalized daughter (patient 1) during the last 2
days of her daughter's life, before the girl died. She
sat on the bed, wiped secretions, hugged and kissed
her daughter all the times. She developed flu-like
symptoms three days later on September 11, 2004,
and still stayed in her daughter's village for one night
and returning to her home in the following morning.
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On September 17, 2004, she was admitted
to her own provincial hospital with severe pneumonia
and progressive respiratory failure. She died on
September 20, 2004.

Testing for hemaglutinin HS was positive for
reverse transcriptase polymerase chain reaction (RT
-PCR) of autopsy lung tissue.

Chest radiography revealed bilateral lower
lobe consolidations.* (Fig. 2)
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Fig.2 Chest radiograph of patient 2 (index girl’s
mother) on day 9 of her illness, revealed
bilateral lower lobe consolidations and air
bronchogram ®
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Patient 3

A 32 year old index girl's aunt lived with her
niece (patient 1). She provided unprotected bedside
care on day 6 of her niece's illness. 9 days later (Sep-
tember 16, 2004), she began the onset of respiratory
tract infection with symptom of fever, myalgia and chill.
According to rapid progressive severe pneumonitis
and difficult breathing, she was admitted to
Kamphaengphet Hospital on September 23, 2004.
Due to awareness of attending clinicians and clinical
feature that was compatible with previously reported
avian influenza infection, so oropharyngeal swab was
performed and respiratory specimens was tested. She
was treated initially with oseltamivir and instituted full
1solation. With rapid diagnosis, earlier prompt antiviral
treatment and good team of health care workers, her
condition gradually improved, fully recovery and no
major sequelae. She was discharged on October 7,
2004, 14 days after admission.

Testing for hemaglutinin H5 was positive for
reverse transcriptase polymerase chain reaction (RT
-PCR) of oropharyngeal swab. Culture of respiratory
and blood specimens did not show bacterial pathogens.

Chest radiography revealed left lower lobe
consolidation. (Fig. 3 A-H)

Table1 Clinical Features of the Family Cluster of Avian Influenza (HSN1)

Patient Age Date of Date of Chest Antiviral  Respiratory Viral study Outcome
(yr) onset admission Radiograph treatment I[solation
Girl 11 Sept. 2 Sept. 7 Bilateral No No Inadequate Died Sept.
lower-lobe sample 8
consolidation
Mother 26 Sept. 11 Sept. 17 Bilateral No No Positive Died Sept.
lower-lobe (RT-PCR of 20
consolidation lung tissue)
Aunt 32 Sept. 16  Sept. 23 Left Yes Yes Positive Survived;
lower-lobe (RT-PCR of discharged
consolidation oropharyngeal  Oct. 7
swab)

Source: Adapted from Unchusak K. etal., 2005.
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Fig.3B On day 2, Sep. 24, 2004

Fig.3C On day 2, Sep. 24, 2004 Fig.3D On day 3, Sep. 25, 2004

79



THE ASEAN JOURNAL OF RADIOLOGY MAY - AUG. 2005. Volume XI Number I

Fig.3E Onday 5, Sep. 27, 2004

Fig.3G Onday 13, Oct. 5, 2004 Fig.3H On discharge, Oct. 7,2004

Fig.3 A-H Serial chest radiographs of patient 3 (index girl's aunt) demonstrated left lower lobe consolida-
tion with gradual improvement and nearly complete clearing on the day of discharge.
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