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Benefit of Post-mastectomy Radiotherapy for Breast
Cancer Patients with T1-2 and 1-3 Positive
Axillary Lymph Node

Poomipat Bhumisawatdi, MD
Doonyapat Sa-nguanraksa, MD
Pornchai O-charoenrat, MD
Division of Head Neck and Breast Surgery, Department of Surgery,

Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract Background: Post-mastectomy irradiation is suggested in T1-2 and 1-3 positive axillary nodes. In Thailand,

there is no consensus of radiotherapy in this group of patients.

Patients and Methods: Medical records of breast cancer patients with T1-T2, 1-3 axillary nodal metastasis and

underwent modified radical mastectomy or total mastectomy with positive sentinel node biopsy were reviewed.

Disease free survival (DFS) and overall survival (OS) were compared.

Results: There were 66 patients received radiotherapy and 92 patients did not receive radiotherapy. Survival

analysis revealed that there was no significant difference in DFS and OS between the two groups. Subgroup analysis

showed that radiotherapy in hormone receptor negative patients tended to result in better DFS.

Conclusion: The benefit of radiotherapy in T1-2 with 1-3 positive axillary nodes is not clear, however, selection

of the patient to receive radiotherapy might result in better survival.

Keywords: breast cancer, radiotherapy, mastectomy, node positive
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BACKGROUND

The principle of breast cancer treatment
comprises of locoregional and systemic control of the
disease. Advances in adjuvant systemic treatment,
chemotherapy, hormonal therapy, and targeted
therapy significantly improve outcome of breast cancer
treatment. The extent of surgery for node positive
breast cancer patients was reduced from radical
mastectomy to Patey mastectomy and now modified
radical mastectomy with excellence outcome1,2.
Radiation to chest wall and regional lymph nodes
warrants better outcome in women with positive axillary
nodes after mastectomy and axillary dissection3-7.
Radiotherapy after modified radical mastectomy in
the patients with 1-3 positive axillary lymph nodes had
shown survival advantage8. However, absolute benefit
might be smaller in the patients with low risk of
recurrence.

In Thailand, the availability of radiotherapy
hinders the patients to access the treatment.
Considerable proportion of breast cancer patients
with 1-3 axillary nodes positive did not receive
radiotherapy. In this study, we aimed to evaluate the
benefit of post-mastectomy irradiation in breast cancer
patients with 1-3 axillary nodes positive.

PATIENTS AND METHODS

Patients

The patients were recruited from the Division of
Head Neck and Breast Surgery, Department of Surgery,
Faculty of Medicine, Siriraj Hospital from January
2000 to December 2011. Medical records of breast
cancer patients with T1-T2, 1-3 axillary nodal metastasis
and underwent modified radical mastectomy or total
mastectomy with positive sentinel node biopsy were
reviewed. The patients who did not complete systemic
treatment, loss to follow up, or had contraindication
for radiotherapy were excluded. This study was
approved by Siriraj ethical committee (certification of
approval number si216/2017).

Statistical analysis

Continuous parameters were compared using
non-parametric (Mann-Whitney) test. Distribution of
categorical parameters were analyzed by Pearson Chi-
square statistics or Fisher’s exact test.  Linear-by-linear
association test was used to analyze ordinal parameters.

Disease free survival (DFS) and overall survival (OS)
among the patients with and without radiotherapy
were compared by Log-rank test. The survival curve
was estimated by Kaplan-Meier method.  The p-value of
<0.05 was considered as statistical significant.

RESULTS

A total of 158 patients were enrolled. There were
66 patients received radiotherapy and 92 patients did
not receive radiotherapy. Mean age at diagnosis was
slightly higher in non-radiation group but not
significant different. Higher proportion of radiation
was found in premenopausal patients, 3 positive axillary
nodes, and in the patients who received chemotherapy
(Table 1).  Only one chest wall recurrence was occurred
in radiation group. In non-radiation group, 2 chest
wall and 1 axillary recurrences were occurred. Sixteen
distant metastasis was observed in non-radiation group,
while 8 distant metastasis was occurred in radiation
group. There was no significant difference regarding
local recurrence and distance metastasis between
radiation and non-radiation groups. There were 14
and 5 deaths were occurred in non-radiation and
radiation group, respectively.

Survival analysis revealed that there was no
significant difference in DFS between the two groups
(p=0.77) (Figure 1). Subgroup analysis showed that in
hormone receptor negative breast cancer patients,
radiotherapy tended to result in better DFS, while in

Figure 1  DFS by radiotherapy status among all patients.
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Table 1  Characteristics of breast cancer patients according to radiotherapy status.

No radiation, n=92 Radiation, n=66 p-value

Age, years, mean±SD 53.10±11.03 50.97±11.11 0.123a

Menopausal status
Premenopause, n(%) 40 (43.5) 40 (60.6) 0.034
Postmenopause 52 (56.5) 26 (39.4)

Tumor size, mm
mean±SD 24.97±10.25 27.73±11.14 0.151a

Median (min-max) 24.00 (4.00-45.00) 25.00 (1.00-50.00)

Number of positive node(s), n(%)
1 54 (58.7) 28 (42.4) 0.020b

2 24 (26.1) 19 (28.8)
3 14 (15.2) 19 (28.8)

Staging, n(%)

T1N1 25 (27.2) 15 (22.7) 0.526
T2N1 67 (72.8) 51 (77.3)

Histologic type

Invasive ductal carcinoma 80 (87.0) 59 (89.4) 0.569c

Invasive lobular carcinoma 4 (4.3) 4 (6.1)
Other 8 (8.7) 3 (4.5)

Histologic grading
1 5 (6.3) 6 (10.2) 0.589
2 50 (63.3) 33 (55.9)

3 24 (30.4) 20 (33.9)

Angiolymphatic invasion

Absence 61 (66.3) 55 (83.3) 0.017
Presence 31 (33.7) 11 (16.7)

Estrogen receptor

Negative 28 (30.4) 21 (31.8) 0.853
Positive 64 (69.6) 45 (68.2)

Progesterone receptor

Negative 36 (39.1) 28 (42.4) 0.677
Positive 56 (60.9) 38 (57.6)

HER-2

Negative 73 (79.3) 53 (80.3) 0.883
Positive 19 (20.7) 13 (19.7)

Chemotherapy
No 17 (18.5) 2 (3.0) 0.003
Yes 75 (81.5) 64 (97.0)

Hormonal therapy
No 25 (27.2) 23 (34.8) 0.301
Yes 67 (72.8) 43 (65.2)

anon-parametric test
blinear-by-linear association
cFisher’s exact test
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hormone receptor positive patients, similar DFS was
observed (Figure 2). No significant difference was
found in OS between the two groups (Figure 3).

DISCUSSION

In this study, we evaluated the benefit of post-
mastectomy radiotherapy for breast cancer patients
with T1-T2 and 1-3 positive axillary nodes and found
no significant difference in DFS and OS between the
two groups of patients. Higher proportion of the

Figure 2 DFS by radiotherapy status. Left panel: hormone receptor positive breast cancer. Right panel: hormone receptor negative
breast cancer.

Figure 3  OS by radiotherapy status.

patients with premenopausal status and higher number
of nodes involved received radiotherapy. This might
be due to concerning of locoregional recurrence in
this group of patients. The extent of axillary node
involvement indicates prognosis of the patients. The
benefit of radiotherapy in axillary micrometastasis and
isolated tumor cells is minimum and can be omitted9.
In the patients with macrometastasis, the benefit of
radiotherapy is significant. In the patients with 1-3
nodes positive, 15-year survival benefit was improved
from 48% to 57% in the presence of radiotherapy.
This benefit was emphasized in 4 or more nodes
positive (12% vs 21%)10.  EBCTGC meta-analysis also
confirmed this effect8. Small sample size and short
follow-up time leads to inadequate power to prove the
benefit in this current study. The retrospective nature
of this study might result in selection bias of the
patients (eg. high risk patients received radiotherapy).

We found that hormone receptor negative breast
cancer patients might be benefit from post-mastectomy
irradiation. Hormone receptor positive patients have
favorable tumor biology and can achieve long-term
disease control during and after completion of
hormonal therapy. This reduces the benefit of
radiotherapy in this group of patients. Post-mastectomy
irradiation should be considered in T1-T2, 1-3 positive
axillary nodes with high risk features such as negative
hormone receptor status.
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Subfascial Endoscopic Perforator Surgery (SEPS)
for Patients with Chronic Venous Insufficiency:
Peri-operative Outcomes
Prapong Wongraveekul, MD
General Surgery Division, Department of Surgery, Saraburi Hospital, Saraburi, Thailand

Abstract Background: Chronic venous insufficiency (CVI) is an uncomfortable condition which may result in pain and

ulceration, especially in patients who fail compressive therapy. In this situation Subfascial Endoscopic Perforator

Surgery (SEPS) is a treatment option for general surgeons who are familiar with endoscopic surgery. The author

practiced and examined the effectiveness of SEPS in this group of patients.

 Methods: Patients diagnosed with CVI who failed to compressive therapy and underwent SEPS between April

2007 July 2017 were included in this study. Peri-operative outcomes were reviewed.

 Results: Ten patients had complications of CVI. Six patients have active ulcers and four patients suffered pain

and swelling of their legs from lipodermatosclerosis. After the SEPS operation pain was relieved in 2 weeks and the

mean of time to ulcers healing was 34.17 days.

 Conclusions: SEPS is an effective alternative treatment for patients with CVI who fail compressive therapy and

have active ulcer or lipodermatosclerosis.
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INTRODUCTION

Chronic venous insufficiency is an uncomfortable,
often painful and distressing medical condition that
may result in a change in lifestyle, disability and loss of
working days. The patients suffer from pain and swelling
of their legs from lipodermatosclerosis or have chronic
ulcers. Non-operative management can usually heal
the ulcer, but time to healing is frequently prolonged,
adherence to compression treatment is cumbersome
and in a warm climate wearing elastic stockings is
annoying for many patients. Most importantly, ulcer
recurrence remains an unsolved problem1.  Frequently
the pain is not subsided and the ulcers are not healed

by compression treatment. Subfascial endoscopic
perforator surgery(SEPS), division of incompetent
perforating veins of the calf to treat patients with
venous ulcers was first recommended by Robert Linton
in 19382. His procedure included a long skin incision
made on the medial aspect of the leg to access all
incompetent communicating veins that connect the
superficial with the deep venous system. The original
Linton operation to prevent reflux through
incompetent perforators and to decrease ambulatory
venous hypertension at the ankle area is rarely
performed today. Wound complications, associated
with the long skin incision made in diseased skin,
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were frequent and hospitalization was prolonged2.
Therefore, variations of Linton’s techniques were
developed in subsequent years. These included the
use of short longitudinal or transverse skin incisions to
lessen the risk of wound complications, ligation of
perforators above rather than under the fascia, or
blind avulsion of the perforators by passing a shearing
instrument in the subfascial space4-8.  While wound
complications were fewer, these operations were lacked
of adequate visual control and undoubtedly missed
important incompetent perforating veins. Endoscopic
techniques have clear advantages because they improve
visual control of perforator interruption, decrease
wound complications and shorten hospital stay9.

The aim of this study was to determine the peri-
operative outcomes of chronic venous insufficiency
who had active ulcers or lipodermatosclerosis which
were treated with SEPS in the author’s institution.

MATERIALS AND METHODS

Data of patients with chronic venous insufficiency
who had active ulcers or lipodermatosclerosis who
underwent SEPS by the author from April 2007-July
2017 were extracted for this study. Their medical
records were reviewed. All patients were treated on in-
patient care.

The extracted data included age, sex, clinical
presentation of chronic venous insufficiency, numbers
of perforator veins clipped and transection and the
peri-operative outcomes. This information is presented

in Table 1.
Operations were performed on 10 limbs in 10

patients. Six patients had an active ulcers, which had
been refractory to conventional therapy attempts such
as compression. Four patients had lipodermatosclerosis.
Relevant previous medical history is given.  All patients
were evaluated using Trendelenburg test, and duplex
ultrasound. Nine patients had perforator veins reflux
but no superficial veins reflux. One patient had a
combination of superficial and perforator veins reflux,
and all patients had no deep venous obstruction.

Indication

Patients with advanced CVI, who belong to clinical
Class4 (lipodermatosclerosis), Class 5 (healed ulcer)
or Class 6(active ulcer), based on the updated
classification of the Committee of Reporting Standards
of the Joint Vascular Societies10, are potential
candidates for the operation.  Pre-operative evaluation
should reveal the etiology of the disease (primary or
post-thrombotic), the underlying pathophysiology
(reflux, obstruction or both) and the site of the venous
pathology (superficial or deep perforating veins,alone
or in combination).

Endoscopic surgical technique

 The patients are placed supine on the operating
table. The affected leg is raised and a rubber band is
wrapped around firmly continuously from the foot to
the thigh to drain the blood from the leg. Then
tourniquet is applied to the thigh.  After prepping and

Table 1  Patients with CVI underwent SEPS with/without high ligation

Case Sex Age Active Lipoderma Operation Number of Time to Time to Complica-
number (year) ulcer to sclerosis Perforator Relieve Healed ulcer tion

Vein Pain (days)
transected (days)

1 Male 54 YES SEPS 5 30 NO
2 Female 58 YES SEPS 4 14 NO
3 Female 56 YES SEPS 3 14 NO
4 Male 55 YES SEPS 4 30 NO
5 Female 56 YES SEPS+HL+VS 4 40 SSI
6 Female 59 YES SEPS 5 45 NO
7 Female 57 YES SEPS 5 14 NO
8 Female 56 YES SEPS 4 14 NO
9 Female 57 YES SEPS 4 30 NO

10 Female 42 YES SEPS 4 30 NO

SEPS, Subfascial Endoscopic Perforator Surgery; HL, High ligation; VS, Venous stripping
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draping the entire affected extremity, the leg is placed
in a position of mild degree flexion of the knee using
some pieces of cloth support under the knee. A 5 mm.
diameter forward-looking endoscope is laid on the leg
at the calf about 7 cm. medial to the boarder of the
Tibia, ensuring that the proposed level of port
placement allows the scope to reach the site distally just
above the medial malleolus medially. The site at the
point of entry at the skin is marked. A 10 mm. transverse
skin incision is then made at the site. Blunt and sharp
dissection is made to the subcutaneous fat until the
enveloping fascia of Gastrocnemius muscle is found. A
transverse 20 absorbable suture is made superiorly and
the other suture is made inferiorly to the entry point of
the port on the fascia about 10 mm.apart. The two
previous sutures is hang up and a small longitudinal
incision is made between the hanging sutures. A 5 mm
port with trocar is inserted under direct vision. The
trocar is removed and the two sutures are tied to
prevent air leak during the operation. At this point the
subfascial space has been entered.  The scope is inserted
and the CO2 gas tube is connected to the port.  CO2 gas
is insufflated to 30 mm/Hg. The scope with the port is
moved side by side and advanced further to create
subfascial space to the site corresponding for the
second port to insert at 2 cm. medial to the boarder of
the Tibia. A 5 mm. Transverse incision is made at the
site. A 5 mm. port with trocar is inserted under direct
vision by the scope.

Blunt and sharp dissection by endodissecter and
endoscissors with electric cauterization is made to the
bridging fascial band to expose the perforating veins,
(Figure 1). The upmost perforating vein is dissected

free from the surrounding fat and bands until enough
space for clipping superiorly and inferiorly. Clipping is
applied and division by endoscissors is made between
the clips. Caution to stop any tiny points of bleeding is
made to prevent obscuring the vision of the scope.
Dividing the perforating vein further opens the space,
permitting more distal visualization and dissection.
The same manner of clipping and division is done
advancing the scope and the endodissecter distally
towards the ankle. The space is opened from the
medial tibial border to the midline posteriorly and
from the level of the port, to as far distaly as dissection
can comfortably proceed (generally 2-3 cms above the
medial malleolus).

At the end of the procedure the most superior
perforating veins just below the second port are search
again because of more space is seen for assuring
completion of all the perforating veins are transected.
At the completion of the procedure, the ports are
removed, the fascial defects are left opened and the
skin incisions are closed using absorbable suture and
sterile strips. An elastic bandage is applied from the
foot upward to the leg and distal thigh prior to deflating
the tourniquet.

RESULTS

 The operating time was 90 to 150 minutes. The
average numbers of perforators divided were 4.2. Mean
hospital stay was 3 days (range, 2 to 5 days) and the
adjunctive procedures was stripping of the saphenous
vein (N=1). With a mean follow-up of 18 months
(range 12 to 24 months), there was complete healing

Figure 1  Showing the instruments used in the endoscopic subfascial ligation technique.
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in 6 of 6 ulcers, and patients with clinical class 4-5 were
improved in clinical symptoms. The average time to
relief of pain was 14 days, and the average time to ulcer
healing was 34.2 days. All patients were encouraged to
wear 35-45 mm/Hg compression stockings for two
weeks. No thromboembolic complications occurred.
There was one complication noted: wound infection
consisting of cellulitis around the port site. No any
nervous complication is found.

DISCUSSION

A systematic review of SEPS showed favorable
results, with a reported ulcer healing rate of 88% and
ulcer recurrence rate at a mean time of 21 months of
13%.  For patients with severe CVI and active venous
ulcers (C6), an intervention that improves healing and
prevents recurrence has the potential to improve quality
of life and reverse disability associated with this
condition.  The healing and recurrence outcomes
after SEPS are, reportedly, much better than those in
most trials of conservative therapies11. Despite the fact
that we service a large referral population with CVI, the
majority of our patients are managed quite well with
conservative therapy emphasizing compression,
elevation, and good skin care. Saphenous stripping or
ligation is commonly offered when saphenous reflux is
noted, but currently only patients who have recurrent
or refractory disease are considered for further surgical
intervention. Although most of these patients have
multilevel venous disease, we routinely approach the
superficial and perforating venous systems first. Surgical
ablation of incompetent superficial and perforating
veins is easier than deep venous reconstruction, and
recently these limited interventions have been noted
to improve deep venous insufficiency without deep
venous repair12.

SEPS combined with superficial venous surgery
leads to successful healing with a low recurrence rate
in patients with open and healed ulcers13. However,
concomitant surgeries deemed necessary at the time
of perforator interruption masked the effects of
perforator vein intervention alone, as opposed to
solitary ablation of superficial reflux. However, in a
report from North America2 , during an average follow-
up period of 5.4 months, ulcer healing was achieved in
21 of 27 C6 limbs (78%) in which the only manipulation
was perforator interruption14.

CONCLUSION

SEPS is a safe, minimally invasive procedure which
should become an important part of the surgical
armamentarium in treating patients with chronic
venous ulcers. SEPS is an effective alternative treatment
for CVI with complications. The series of the author
predict the satisfactory outcomes.
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¿“«– Lipodermatosclerosis √–À«à“ß‡¥◊Õπ‡¡…“¬π 2007 ∂÷ß‡¥◊Õπ°√°Æ“§¡ 2017 ·≈–μ‘¥μ“¡º≈°“√√—°…“

¥â«¬«‘∏’¢â“ßμâπ

º≈°“√»÷°…“: ®“°¢âÕ¡Ÿ≈‡«™√–‡∫’¬π ºŸâ«‘®—¬æ∫ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å¢â“ßμâπ 10 √“¬ ºŸâªÉ«¬ 6 √“¬¡’·º≈‡√◊ÈÕ√—ß

∑’Ë‰¡àÀ“¬ ·≈–ºŸâªÉ«¬ 4 √“¬∑’Ëª«¥¢“·≈–¡’¿“«– Lipodermatosclerosis ¿“¬À≈—ß°“√ºà“μ—¥√—°…“ Õ“°“√ª«¥

∑ÿ‡≈“®πÀ“¬∑’Ë 14 «—πÀ≈—ßºà“μ—¥ ·≈–·º≈‡√◊ÈÕ√—ßÀ“¬∑’Ë√–¬–‡«≈“‡©≈’Ë¬ 34.17 «—πÀ≈—ßºà“μ—¥

 √ÿª: °“√ºà“μ—¥ SEPS ‡ªìπ«‘∏’°“√√—°…“∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“ºŸâªÉ«¬¿“«–À≈Õ¥‡≈◊Õ¥
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Abstract Purpose: Until now ARDS (Acute Respiratory Distress Syndrome) mortality rate remained as high at 40 to 60%.

If applicable ECMO for cases that do not meet ventilation achieving, survival rates was improved from 50 to 70%.

We evaluate the technical efficiency ECMO venous-venous (ECMO V-V) in the treatment of patients with severe

ARDS.

Materials and Methods: Fifteen patients with ARDS without chronic disease, serious bleeding supported with

ECMO venous - venous with ECA PaO2 / FiO2 <80, at the Intensive Care Unit Bach Mai Hospital enrolled.

Results: The mean age 45.7 ± 15.7 years (youngest 18, oldest 70), male / female = 8/7. APACHE II and SOFA

Score: 16.2 ± 5.0 and 7.7 ± 3.4. ARDS may cause 4/15 (26.6%), bacterial, 2 cases of TB, viral 2/15, 11/15 (73.3%)

do not see the root microorganisms. Ratio PaO2 / FiO2 before ECMO 58.4 ± 12.8 (37-78), while 10.2 ± 6.1 ECMO

support (4-28 days). ECMO successful withdrawal rate 11/15 (73.3%), the survival rate 10/15 (66.7%), deaths 5/10

(33.3%). Some complications: bleeding catheter site 5/15 (33.3%) and wound infections 3/15 (20%) are the most

common. 10.2 ± 6.1 time day ECMO.

Conclusions: ECMO V - V initially showed to be effective in treating severe ARDS. More research needs to be

grounded on application as well.

Keywords: ECMO, ARDS, managememt of patients with severe ARDS
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INTRODUCTION

ARDS - Acute Respiratory Distress Syndrome is a
common pathological which needs to care the Intensive
care unit. Despite many advances in treatment, but
mortality in patients with ARDS are reported through

studies still up to 40-60%. Technique of ECMO -
Extracorporeal Membrane Oxygenation is the last
measure in managing the severe ARDS disease, does
not respond to ventilation. The world has more than
100 centers perform ECMO in adults: proportion
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survival have been indicated to treat by ECMO below
35%, today’s higher than 50 to 60%1-3,5-8.

Now aday in Vietnam, ARDS were treated in
major centers such as Bach Mai, one of the biggest
medical centers in Vietnam. However, the mortality
remains high, especially with the case of ARDS due to
severity and progress, bleeding, do not respond to the
artifficial ventilation. Since being introduced ECMO
treatment of complex cases of ARDS patients have
been survived. Therefore, we conduct the study aiming
to assess the effectiveness of ECMO technique for the
treatment of syndrome of ARDS and make
recommendation for applying in the medical facilities.

MATERIALS AND METHODS

Subjects

15 patients were diagnosed with ARDS as defined
Berlin 2012, the severity of ARDS. The severity was
defined as PaO2/FiO2 ≤100 in ≥ 5 cmH2O PEEP, severe
ARDS does not respond to the methods of artificial
ventilation optimal index: PaO2/FIO2 <80 with FIO2

> 80% prolonged > 3h or pH <7.25 (increased frequency
ventilator to 35 times / minute) with Pplat <32 cm H2O
PEEP ≥ 10 cmH2O in.

Exclusion criteria are the patients with chronic
inability to recover and / or have contraindications to
anticoagulation, thrombus in the jugular.

Methods

A prospective study, described clinically
documented patient information form.

ARDS patients are resuscitation and treatment as
recommended updates ARDS network, all the patients
were mobilized by the method CPAP alveolar 40/40.
Patients supported ECMO intravenous methods by
two canul single vein. Way out taking blood from the
femoral vein, the way into the right jugular vein.

Adjusting the ventilator at a minimum frequency
8l/f, VT  placed 5 ml/kg, PEEP 8-15, keeping Pplateau
<25.

RESULTS

From January/2014 to August/2016 there are 15
ARDS qualified, supported by ECMO machine manner
veins - veins, including 8 men and 7 women with mean
age 45.7 ± 15, 7 (youngist 18 years old and oldest 70

years old).  Cause of ARDS are 4/15 (26.6%) by
bacteria, including 02 cases of tuberculosis, viral
absence 2/15, 11/15 (73.3%) do not see the root
microorganisms. 13/15 (86.7%) used a membrane
ECMO, 2/15 (13.3%) to replace the 2nd ECMO
membrane.

Survival patients are 10/15, accounting 66.7%,
and died 5/10 accounting 33.3%, however there were
4/15 accounting 26.7% not ruled by ECMO due to
irreversible serious lung pathology. Of the 10 patients
were survived, 1 death after the 10th day after stopping
ECMO by the nosocomial infection. 11/15 (73.3%)
ECMO was stopped, however there were 4/15 (26.7%)
not ruled due to irrrversible lung lesions.

General features ARDS patient groups before
ECMO support.

5/15 (33.3%), pneumonia, ARDS severe
circulatory failure was indicated for vasoactive drugs,
the average dose is not high.

Features ARDS severe hypoxemia

Patients have P/F under 80, although much
reduced compliance ventilated with alveolar
mobilization measures, according to protocol
ARDSnetwork high PEEP.

The change in the patient’s blood oxygen ARDS

Chart 1 Changes in FiO2 ventilator during ECMO
Immediately after ECMO reduced oxygen

breathing apparatus, ensuring PaO2 58-80 as
recommended by ARDSnetwork. After 2 days, FiO2
machine has recuded in the 5th day,100% reduction
of around 50%.

Chart 2 Changes in PaO2 after ECMO
10 ECMO patients were used ECMO in 5 days, 5

have been applied for 6 to 9 days, PaO2 improved
immediately after ECMO, with FiO2 decreased 63.5 ±
27.9% at The change in the expansion of the lungs
during ECMO.

Chart 3 Changes compliance
Expansion of lungl improved from day 4 to day 7,

with the ventilator parameter settings for the lungs at
rest with VT 4-5 ml/kg, frequenc 8.

Duration of ECMO application and common
complications.

Chart 4 Distribution of cases by time supporting
with ECMO
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of 1/15 (6.7%), extubation ofECMO 1/15 (6.7%),
nosocomial infections 3/15 (20%).

DISCUSSION

The average age in the study group, 45.7 ± 15.7
years old (minimum 18 oldest is 70).  The results of the
other study c as Le Duc Nhan 49.4 ± 20.4 years old9, Ng

Table 2  Characteristics of severe ARDS

 Characteristics Average ± Bias Lowest - Highest

PaO2/FiO2 58,4 ± 12,8 37 - 78
PaCO2 (mmHg) 41,6 ± 13,5 22 - 68
pH 7,37 ± 0,89 7,20 - 7,46
PEEP (cmH2O) 15.6 ± 2,0 10 - 18
Compliance 17,6 ± 4,0 11 - 25
The time from when sick until at science HSTC (days) 7.0 ± 6.5 2-27 7,0 ± 6,5 2 - 27
Duration of ventilation before ECMO (day) 2,1 ± 2,5 0,5 - 7
Lenght stay in ICU (day) 21,9 ± 9,1 12 - 45

Table 1  Characteristics of the study group

 Characteristics Average ± Bias Lowest - Highest

Pulse (rates/minute) 127,8 ± 21,0 98 - 160
Systolic blood pressure (mmHg) 118,0 ± 8,7 110 - 140
Diastolic blood pressure (mmHg) 65,0 ± 10,8 50 - 80
Urine (ml/h) 166,0 ± 110,0 60 - 400
proBNP (pcmol/L) 129,9 ± 89,9 21 - 248
Urea (mmol/l) 5,1 ± 2,7 2,5 - 10,9
Creatinin (μmol/l) 96,0 ± 38,6 51 - 152
Total bilirubin (μmol/l) 13,5 ± 3,7 9,7 - 19,9
White blood cell (G/L) 11,3 ± 5,9 4,8 - 23,0
Procalcitonin (ng/mL) 26,9 ± 41,9 0,33 - 100,0
SOFA 7,7 ± 3,4 3 - 12
APACHE II 16,2 ± 5,0 6 - 23
Lactat (mmol/l) 2,5 ± 1,9 0,9 - 6,7
Vasopressor dose (μg/kg/p)(n =5) 0,44 ± 0,23 0,2 - 0,8

The average time of 10.2 ± 6.1 ECMO day (4-28).
6/14 (40%) stop ECMO 7 days, 12/15 (80%) stop
ECMO before 11 days.

Common complications.

5/15 (33.3%), bleeding (bleeding catheter 3 cases,
lung in 1 case) multi-organ failure 2/15 (13.3%),
shock 3/15 (20%), arrhythmias 1 / 15 (6.7%), rupture

Figure 1 Figure 2
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and Leung G.WY..KH 42.3 ± 14.1 years old5.
APACHE II Score average 16.2 ± 5.0 (6-23 points)

and point 7.7 ± 3.4 average SOFA (lowest 3 and Highest
12), in the study of Le Duc Nhan: were 21.1 ± 3.2 and
9.2 ± 2.59.

The average duration of ventilation before ECMO
application were 2.1 ± 2.5 (0.5 to 7 days), average time
supported by ECMO were 10.2 ± 6.1 day (from 4-28
days). Average length stay in ICU is 21.9 ± 9.1 (12-45
days). In the study of Zangrillo. A, SOFA average scores
was 9, and the average duration of ventilation before
ECMO support was 2 days, while the average day for
ECMO was 10 days10.

According to Davis A, period average ECMO
support was 10 days (7-15) while Moore SA time ECMO
support was 12,2 days ( from 1 to 56 days )11.

Features of severe ARDS group supported ECMO

Blood oxygen characteristics:
Before and at the start of ECMO support, 100% of

patients were ventilated with FiO2 100%, but the ratio
P/F before ECMO 58.4 ± 12.8 (37-78) with a 15.6
average PEEP ± 2, 0 cmH2O (10-18). In the study of
Davis A et al before ECMO although optimal ventilator

support but the ratio P/F average 56 (48-63) with PEEP
average of 18 (15-20)4.

Immediately after using ECMO reduced oxygen
breathing apparatus, after 2 days, FiO2 ECMO machine
has reduced the 5th day, 100% reduction of around
50%.

The ratio P / F improved immediately after ECMO
at PEEP 8, VT ventilator 5 ml / kg, 10/15 (66.7%) to
the 5th ruler is ECMO.

Dilatometric (Compliance) lung:
Is a very important parameter to assess the

expansion of lung damage. In our study, the expansion
rate of lung was very low as 17.6 ± 4.0 ml / cmH2O (11-
25).

Outcomes of treatment:
Stoped ECMO successful in 11/15 cases (73.3%),

however there were 4/15 (26.7%) which did not rule
due to lung damage irreversible.

Survival were 10/15 (66.7%), deaths 5/10
(33.3%). Of the 10 patients are survived, one death
after 10 days due to nosocomial infections. In the series
of Davis, 68 patients accounting in 78% stopped ECMO
successful, 13% of patients died during ECMO, the
survival rate after detoxification ECMO was 71%,
mortality 24%, discharge is 47%4. This result in our
study is lower than the Davis A, possibly because our
data is low. According to Moor SA, the pregnant
patients survived whom required ECMO support was
77.8%11.

Complications:
Bleeding is the most common complication, 5/

15 (33.3%), including catheter sites bleeding 3 cases,
the lungs 1 ca. Multi-organ failure 2/15 (13.3%),
shock 3/15 (20%), arrhythmias 1/15 (6.7%), rupture
of 1/15 (6.7%), extubation ECMO 1/15 (6.7%),
nosocomial infections 3/15 (20%).

In series of Cheng. R, when applying the ECMO
to support the cardiology shock, the complications are
bleeding in 9.6%, infections in 15.9%, kidney failure
in 30.8%12.

According to Zangrillo A: The most common
complication of kidney failure need hemodialysis
continuously accounted for 52%, 33% infection,
bleeding 33%, 29% ECMO membrane replacement10.
In our study no kidney failure, other than the Zangrillo
study because the author combinated analysis
cardiogenic shock patients included. Bleeding
complications in our series are the same of Zangrillo A,

Figure 3

Figure 4
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A Simple Method of Truncal Vagotomy for the
Definitive Treatment of Chronic Duodenal Ulcer
Perforation
Anuwat Chantip, MD
Department of Surgery, Lampang Regional Hospital

Abstract Objective: To present a simple method of truncal vagotomy procedure, especially for the posterior vagal trunk,

for standard definitive treatment of chronic duodenal ulcer perforation, in operable patients with suspected low

compliance to receive a complete course of postoperative Helicobacter pylori eradication.

Material and methods: A retrospective review of patients who underwent truncal vagotomy and pyroloplasty

versus simple closure of perforation site for chronic duodenal ulcer perforation between September 2012 and June

2017. Clinical characteristics and surgical outcomes of patients, and details of surgical techniques for easy posterior

truncal vagotomy were described.

Result: There were 28 chronic duodenal ulcer perforation patients in this study. Sixteen patients underwent

simple closure perforation site with non-absorbable suture. Twelve patients underwent truncal vagotomy and

modified Heineke-Mikulicz pyloroplasty. The ASA functional classification, co-morbid diseases and baseline

characteristic of patients between both groups were similar. The operative time was also not significantly different

between operations. There was no morbidity and mortality at the 30 days of follow up.

Conclusion: Simple posterior truncal vagotomy can be done safely with similar operative time as for simple

closure in patients with perforated chronic duodenal ulcer.
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INTRODUCTION

The excellent acid secretion control with proton
pump inhibiter and H2 receptor antagonists along
with the discovery of Helicobactor pylori as playing an
important role in peptic ulcer disease1, have made
vagotomy a rare procedure. When required, truncal
vagotomy is generally performed in conjunction with
either pyloroplasty or antrectomy2 .

The vagus nerve play role in regulating gastric
acid production and parasympathetic esophageal

plexus of the vagus nerve give branch of anterior and
posterior vagal trunk through the esophageal hiatus at
the diaphragm. The anterior (left) vagal trunk is seen
on anterior surface of distal esophagus, the posterior
(right) vagal trunk usually closer to the right margin of
esophagus and lies away from esophageal wall in loose
areolar tissue on right crus of the diaphragm. After
passing through esophageal hiatus, anterior vagal trunk
was divided to a Hepatic division, run into the porta
hepatis in lesser omentum, and principle anterior
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nerve of Latarjet. Similarly the posterior vagal trunk
divided into a large caliber division and principle
posterior nerve of Latarjet.  The variation involving the
posterior vagal trunk was less common than those of
anterior vagal trunk, but more difficult to visualize the
posterior vagal element, criminal nerve of Grassi, and
likely to be missed.

Perforation is often the first clinical presentation
of peptic ulcer disease3. The perforation site usually
located at the anterior wall of duodenum (60%) and
lesser curvature gastric ulcers4. The peak incidence of
age is 12-60 years and the current management for
perforated peptic ulcer can be done with conservative
management (Taylor method) based on the theory
that effective gastric decompression and continuous
drainage will enhance self healing5,6. However, in
patients more than 70 year of age or shock at admission
were associated with a high mortality rate (64%) by
conservative treatment.

After discovery of the role of H. pylori in peptic
ulcers diseases by Barry J. Marshall and Robin Warren
in 1982. More than 90% of duodenal ulcer and 80% of
gastric ulcer were cause by this organism. The
management of peptic ulcer disease was recommended
that ulcer patients positive for H. pylori should be
treated with antimicrobial agents7, according to the
Maastricht 3 consensus report, with triple drug regimen
plus proton pump inhibitor. However, with the acid
secretion control with proton pump inhibitor and H.
pylori eradication8,9, the need for surgery for perforated
peptic ulcer has remained stable.

Vagotomy procedure, gradually decline, is one of
the additive definite procedure for chronic duodenal
ulcer perforation. But, many surgeons have limited
experience nowadays. It should be considered for
patients who are found to be H.pylori negative, recurrent
ulcers10 despite triple therapy and for low compliance
patient to receive complete H. pylori eradication after
simple closure.

This study was tried to conduct the simple surgical
tips to do the vagotomy procedure especially for
posterior vagal trunk, more difficult than anterior
vagal trunk. This technique can be done in limited
time without left lobe liver mobilized, need no encircle
EG junction or dissection lesser omentum, as mention
by the classical procedure, to avoid injury to nearby
organ, adjacent blood vessels or weakened esophageal
hiatus and lessen post-vagotomy complication.

MATERIAL AND METHODS

A single institution retrospective review during
the period between September 2012 - June 2017.
Ninety one perforated peptic ulcer patients were
identified and collected, approval by Lampang
Regional Hospital research ethics committee. All of
the patients were categorized as acute duodenal ulcer
perforation, chronic duodenal ulcer perforation and
gastric ulcer perforation. There are only 12 cases from
28 cases of chronic duodenal ulcer perforation, which
had definite surgical treatment by truncal vagotomy
and pyroloplasty, single surgeon performed. Post
operative outcomes were reviewed from medical chart
and records reports as operative times, duration of
hospital stayed and complication after discharge follow
up.

The demographic data of these groups were
expressed as number, mean and standard deviation
(SD) and compared the data of patients in simple
closure method and patients who underwent truncal
vagotomy and pyloroplasty group. The different
between two groups were evaluated using chi-square
test, t-test. The p-value of less than 0.05 is considered
statistical significant.

The classical open truncal vagotomy procedure
can be done with mobilization of left lobe of liver with
left triangular ligament dissection and left lobe liver
medial retraction to exposed and incised pars flaccida,
then bluntly encircle esophagogastric junction with
penrose drain.  After esophagogastric junction is being
retracted laterally, the right vagal trunk is identified.
For the left vagal trunk, usually easier identified within
the musculature part of distal esophagus

To performed open posterior truncal vagotomy
in this study, my technique, just only place abdominal
swab packing between posterior-lateral aspect of spleen
and inferior surface of left hemidiaphragm to avoid
short gastric vessel stretching and further inadvertent
injury during EG junction dissection. Next step is to
use index finger of surgeon’ s right hand for blunt
dissection(Figure 1) at the left lateral aspect of EG
junction adjacent to left crus of diaphragm anterior to
abdominal aorta. We can use the 3rd finger of surgeon’
right hand for downward and medially traction of the
angle of His with the 4th, 5th finger place over fundus
of stomach. We can feel a taut bowstring by the index
finger, usually single, posterior vagal trunk nearby
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right crus of the diaphragm and then used right angle
clamp with surgeon’ s left hand to hold this nerve
(Figure 2), 1-2 cm. of this trunk is excised between
ligatures or clips. This approach can identified the
posterior gastric branch, criminal nerve of Grassi,
short gastric vessels and spleen obviously.

This technique can be done within minutes,
without dissection left triangular ligament, left lobe
liver mobilization, encircle or even sling the esophagus.

These were tried to shortening operative time and get
easier access to do the posterior truncal vagotomy
procedure.

For the anterior truncal vagotomy, left vagal trunk,
can be seen in the anterior surface of intra-abdominal
esophagus and made more prominent by downward
traction of stomach to render the esophagus then
mobilized the vagus with right angle clamp, segment of
vagus nerve is excised between ligature or clip.

Vagotomy is generally performed in conjunction
with drainage, resection or diversion procedure. The
definite procedure for chronic duodenal perforation
in this study were truncal vagotomy and modified
Heineke Mikulicz pyroloplasty procedure.

RESULT

There were 91 perforated peptic ulcer patients
who underwent emergency operation from September
2012 to June 2017. Sixty three patients, who presented
with acute duodenal ulcer perforation and gastric
ulcer perforation, were excluded. Twenty eight patients,
chronic duodenal ulcer perforation, were included in
this study. The baseline characteristics between two
groups were summarized in Table 1. The average age
in the simple closure group was slightly higher but was
not statistically significant. In case of simple closure
group, four patients developed symptom more than 48
hours prior to admission. The average time of symptoms
prior to admission was significantly higher in the
simple closure group. The ASA class, ulcer size, degree
of contamination, operative time and length of stayed
were similar in both groups. The clinical characteristics
and outcome were shown in Table 2. The only
significant parameter is totally accumulation of peri-
operative complication (p-value=0.036), such as the
preoperative shock, respiratory failure and reoperation
were occurred only in simple closure group (Table 3).
After discharge, the patients have an appointment at 1
month for evaluation of the delayed complication.
They were found to have no complications following
the procedure (post vagotomy diarrhea, wound
infection).

DISCUSSION

Prompt diagnosis and treatment of chronic
duodenal ulcer perforation with operative intervention

Figure 1 Blunt finger dissection, left side esophagogastric (EG)
junction  approach

Figure 2 Right posterior vagal trunk was sling with right angle
clamp of surgeon’ left hand
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is almost always indicated. Unfortunately, risk of
mortality range from 6% to 14%11-13 in recent studies,
several variables have been independently associated
with an increase risk of mortality including age,
American society of Anesthesiologist (ASA class),
hypoalbuminemia, shock on admission14, Creatinine
level15 and delayed in diagnosis and management
(more than 24 hours)16, advance age (> 70 year) is
associated with higher mortality, rate of approximately
41%17,18. Many scoring system including the Boey
scoring system, Manheim peritonitis index19 and PULP
score have been used to stratified the risk of the
patients and predict the outcomes of patients with
perforated peptic ulcer, but the strongest simple
mortality predictor is hypoalbuminemia.

Surgery is the mainstay of treatment for perforated
peptic ulcer. Disease is mainly occurred at the duodenal
bulb, followed by the pyloric region and the gastric

body20. The patients should be evaluated for
Helicobacter pylori, present in 70-90% of duodenal
ulcer and antibiotic therapy is the effective treatment.
Nowadays, the most common method for the
management is patch repaired with an omental pedicle,
Graham patch, simple closure or omentopexy21,
followed by H. pylori eradicated medication. The
definitive repair, accompanied by ulcer operation either

Table 1  Demographic data of chronic duodenal ulcer perforation patients

Simple closure(16) TVP(12) p-value

Age (year), (Mean±SD) 68.75±12.89 61±18 0.195
Sex male 12 8 0.561

Female 4 4
Weight (kg), (mean ±SD) 48.62±10.44 50.41±8.60 0.633
Symptom PTA (hour), (mean±SD) 34.5±45.57 7.2±6.73 0.025
ASA class (median) 2.62(2) 2.33(2) 0.345
Co-morbidity conditions

Diabetes 0 2 0.094
Hypertension 2 3 0.467
Coronary heart disease 2 0 0.356
NSAID used 1 2 0.431
Alcoholic 4 4 0.750
Smoking 2 4 0.239
Anemia 0 1 0.107
Previous DUP operation 1 1 0.887

PTA: prior to admission; DUP: duodenal ulcer perforation

Table 2  Comparison of clinical characteristics and outcome between 2 groups

Simple closure(16) TV (12) p-value

White blood count, mm3 (mean±SD) 8,621.87±5,383.89 12,559±6696.01 0.243
Ulcer size (cm) 0.64±0.32 0.56±0.33 0.561
Degree of contamination Moderate Moderate
Operative time (min) 32.81±13.28 40.33±20.98 0.256
Length of stay (d) 8.18±6.16 5.41±0.79 0.135
Peri-operative complication 10 3 0.036

Table 3  Perioperative complication

Simple
TV (3) p-value

closure10

Pre-operative shock 3 2 0.385
Post-operative shock 0 1 0.263
Pneumonia 2 0 0.185
Respiratory failure 4 0 0.052
Re-operation 1 0 0.256
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a vagotomy or pyloroplasty, was declined then many
surgeons practicing today have limited experience
with these definitive ulcer operation.

For the patients, whom the definite ulcer surgery
should be considered are those with duodenal ulcer
perforation and chronic recurrent ulcer despite triple
therapy. In this setting, truncal vagotomy and
pyloroplasty, simple closure and parietal cell vagotomy
or antrectomy with truncal vogotomy have all been
advocated as suitable repair but the choice of definite
operation should depended on experience of surgeon.
This study was tried to performed easier definitive
procedure, especially the trucal vagotomy method,
with the similar total operative time as simple closure
or patch technique. All case of definite procedure
were underwent truncal vagotomy and modified
Heineke-Mikulicz pyloroplasty, surgeon preference.
After operation, with a short follow up, they all had no
detectable dumpimg or post vagotomy diarrhea.
Postoperative complication rates were significantly
different between 2 groups, with more complications
in the simple closure group possibly due to longer
duration of symptoms prior to admission.

The most challenging clinical scenario for truncal
vagotomy and pyloroplasty is the large, chronic and fix
perforated kissing duodenal ulcer. The risk of repaired
failure was high, from leakage pyloroplasty even in
case of simple suture or omental patch repair, up to
12%22. In that case, the recommendation composed of
tube duodenostomy, jejunal pedicle graft, jejunal
serosal patch, partial gastrectomy or disconnection23,24.
Finally, the choice of repair should be depended on
patient’s clinical status, degree of contamination, ulcer
size, location of perforation and surgeon experience.

CONCLUSION

Due to the widespread use of PPI in the last twenty
years, the anti-ulcer operation were significantly
decreased, especially an open procedure. In my
opinion, this open procedure for group of patients
with low compliance and alcoholics, they will not
follow recommendation for post-operative antiulcer
treatment, especially the recurrence chronic duodenal
ulcer perforation patients. This simple open approach
for truncal vagotomy and drainage procedure can be
safely performed, not inferiorly than the classical
methods.
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Severe Anaphylaxis Associated with Isosulfan Blue
Injection Used for Sentinel Node Detection:
A First Case Report in Thai Breast Cancer Patients
Chayanuch O-charoenrat
Doonyapat Sa-nguanraksa, MD, PhD
Division of Head-Neck and Breast Surgery, Department of Surgery,

Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Abstract Anaphylaxis is a severe systemic allergic reaction that generally manifests clinically as respiratory difficulty and

circulatory collapse. It results from massive release of preformed mediators such as histamine from mast cell and

basophils. Release of these mediators is caused by cellular binding of specific immunoglobulin-E antibodies. This

release can produce a life threatening condition. There is a 1.5% reported incidence of allergic reaction to isosulfan

blue dye, which has been used to localize the lymphatic system in breast surgery. Here, we report a 57-year-old Thai

female presenting with severe anaphylaxis reaction from isosulfan blue injection for sentinel lymph node procedure

in breast cancer. To the best of our knowledge, this is the first case report in Thailand. In addition, prophylaxis

treatment for reducing severity of this condition is discussed.
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CASE REPORT

A 57-year-old woman presented with a left breast
mass at the lower outer quadrant. Core biopsy revealed
invasive ductal carcinoma with positive estrogen
receptor, negative progesterone receptor, and strongly
positive HER2 receptor by immunohistochemistry.
She had no known drug allergies and no significant co-
illness except for mild hypertension. Her medication
consisted of atenolol and amlodipine. Her treatment
plan was to perform a simple mastectomy with sentinel
lymph node biopsy (SLNB) guided by isosulfan blue
dye. On physical examination, she was noted to have a
Mallampati class 2 airway with normal heart and lung
examination. After induction of anesthesia, an

endotracheal tube was placed without adverse reaction.
Isosulfan blue (5 ml) was injected intraparenchymally
around the tumor mass. Approximately 4 minutes
after the injection, the systolic blood pressure declined
from 120 to 60 mmHg and was unresponsive to
ephedrine. Soon after, the ECG showed short runs of
ventricular tachycardia during which the blood pressure
could not be measured. Following that, there was sinus
bradycardia 45/min, and the patient was resuscitated
with intravenous atropine (0.6 mg), adrenaline (0.5
mg) and dexamethasone (5 mg). Dopamine was
administered intravenously at a rate of 10 mcg/kg/
min. The systolic blood pressure rose to 60 mmHg and
the ECG revealed sinus tachycardia with elevated ST
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segments in the anterior chest leads. The patient was
transferred to the ICU for further resuscitation and
achieved clinical improvement within 3 hours. Cardiac
catheterization showed no significant coronary stenosis.
Levels of cardiac enzymes and cortisol were within
normal limits. She was transferred out of the ICU the
next day without sequelae. A modified radical
mastectomy was successfully done 2 weeks later.

DISCUSSION

Anaphylaxis during anesthesia is often a clinical
diagnosis presenting, in decreasing frequency, with
cardiovascular collapse, angioedema, erythema,
bronchospasm (severe or transient), urticaria and/or
rash, gastrointestinal symptoms, and pulmonary
edema1.  Cardiovascular collapse without other clinical
signs or symptoms occurs in 10% of reported cases of
anaphylaxis2. Both anaphylactic and anaphylactoid
reactions may present with similar findings, because
both are the result of massive mast cell histamine
release. However, the mechanism of the reactions
differs. Anaphylaxis is the result of covalent binding of
IgE drug-specific antibody to mast cells with subsequent
release of intracellular contents. The reaction may be
self-perpetuating. Anaphylactoid reactions are also
the result of mast cell histamine release, but are dose-
related rather than self-perpetuating. Moreover, they
are not IgE antibody dependent. Rapid release of
these mediators in large quantities is responsible for
the mucosal edema and capillary leakage that can lead
to fatal shock and asphyxia3.

A review of the literature(4-6) reports three
methods that may be used to confirm the diagnosis of
anaphylaxis: 1) biochemical evidence of mast cell
histamine release (plasma histamine), 2) radioimmu-
noassay or enzyme-linked immunoassay for drug-
specific IgE serum antibody, and 3) skin-prick testing
of the patient with the suspected agent(s). To accurately
measure plasma histamine levels, the patient specimen
must be collected within 15 to 60 minutes of the event
and stored in ice. Serum or plasma tryptase levels and
urine methylhistamine specimens require collection
within 3 hours of the event. Radioimmunoassay or
enzyme-linked immunoassay antibody testing is not
available for all drugs and is not always positive when
serum tryptase levels are elevated and skin testing is
reactive4. A skin-prick test allows either definite or

probable identification of the causative agent in
approximately 75% of cases6. The cause-effect
relationship is often determined on the basis of clinical
observations rather than laboratory tests7,8.

Isosulfan blue, a rosaniline dye of the triphenyl-
methane type, is the 2,5-disulfonated isomer of patent
blue dye. This dye, widely used during the course of
SLNB, is the only dye of its type approved for lymphatic
visualization by the Food and Drug Administration.
After subcutaneous or intraparenchymal adminis-
tration, isosulfan blue is selectively picked up by the
lymphatic vessels, thus delineating the lymphatic system
draining the area of injection. Fifty percent of isosulfan
blue weakly binds to interstitial proteins, mostly
albumin. Because interstitial protein is carried almost
exclusively by lymphatics, visualization of SLNs may be
due to a protein-binding phenomenon8-10. In our case,
elevated serum tryptase was used to confirm the
diagnosis of anaphylaxis. In addition, anesthetic agents
used in patients who develop anaphylactic reactions,
such as opiates, propofol, and isoflurane, are extremely
rare causes of anaphylaxis during general anesthesia
(1 in 60,000 cases)11. Thus, the relationship between
the injection of isosulfan blue and the clinical response
makes this agent the most probable cause.

The focus when anaphylaxis occurs during
anesthesia should be on prompt and aggressive
treatment in order to prevent an adverse outcome(7, 8).
The first line of therapy involves the discontinuation of
all anesthetic agents, administration of 100% oxygen,
rapid infusion of large amounts of intravenous fluids,
and prompt administration of epinephrine (0.1 to 0.3
mg intravenously given over 10 minutes). The second
line of therapy includes H1-blockers (diphenhy-
dramine hydrochloride 50 mg intravenously) and
corticosteroids (methylprednisolone 125 mg intra-
venously). For refractory hypotension in patients
receiving beta blockers, glucagon (1-mg ampoule)
constitutes a third line of treatment(11).

After resolution of the acute episode, patients
should be closely monitored for at least 24 hours as late
reactions can be seen for several hours after surgery.
This so-called biphasic anaphylactic reaction could be
caused by a late systemic release of tissue depots of the
antigen or by recruitment of late inflammatory
mediators10.  Therefore, when anaphylactic reactions
occur during lymphatic mapping, we recommend close
in-hospital observation for at least 24 hours after the
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event. We monitored our patient for more than 24
hours, and there was no biphasic reaction. The
incidence of allergic reaction to isosulfan blue dye
ranges from 0.7% to 1.9%7,12-14.

Longnecker et al.,12 proposed premedication with
histamine receptor (H1-and H2-) blockers (diphenhy-
dramine and either cimetidine or ranitidine) before
isosulfan blue dye administration to limit the reaction
to the dye. Results of a surgical prospective clinical
practice protocol from MD Anderson Cancer Center10

showed a reduction in severe adverse reactions to blue
dye in patients who received prophylaxis (0.5%), as
compared to those without prophylaxis (8.3%). The
protocol used a regimen composed of a glucocorticoid
and histamine receptor blockers (100 mg of
hydrocortisone or 4 mg of dexamethasone, 50 mg of
diphenhydramine, and 20 mg of famotidine
intravenously) just before or at induction of anesthesia
in patients with breast carcinoma undergoing SLNB
with isosulfan blue dye. Although the prophylactic
regimen did not appear to reduce the incidence of
adverse reactions significantly, the severity of reactions
was decreased.

 In our experience of more than 5,000 cases from
year 2000 to the present, only one case developed
severe anaphylactic reactions to isosulfan blue.
Montgomery et al.,(15) reported 39 adverse reactions
to isosulfan blue dye in a series of 2,392 patients (1.6%)
undergoing mapping for breast carcinoma. Only nine
cases of the adverse reactions were classified with
Grade 3 severity. Neither study reported any deaths
from dye injection.

CONCLUSION

In conclusion, SLNB is rapidly becoming the
standard of care for identifying nodal metastasis in
breast cancer. Nonetheless, anaphylactic reactions to
isosulfan blue dye during the course of SLNB for
breast cancer could have serious consequences,
although their incidence is relatively low. As part of the
informed consent process, patients should be informed
of this potentially life-threatening allergic reaction.
Surgeons performing lymphatic mapping must be
aware and prepared to aggressively treat anaphylactic
reactions that may result from this compound. However,
routine prophylactic premedication with glucocor-
ticoids and antihistamines is not recommended in

Thai patients because this reaction is extremely rare.
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