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Abstract

Purpose Airway obstruction caused by lymphatic malformation (LM) in the head and neck may require a tracheostomy.
We present the results of our analysis of a nationwide survey on the indications for tracheostomy in children with head and
neck LM.

Methods We analyzed data in relation to tracheostomy based on a questionnaire about 518 children with head and neck LM
without mediastinal involvement.

Results Tracheostomy was performed for 43 of the 518 children. Most (32/43) of these children were younger than 1 year
of age and the tracheostomy was almost always performed for airway obstruction (40/43). The lesion was in contact with
the airway in 32 (72%) of these children, but in only 58 (12%) of the 473 children who were managed without tracheostomy.
When the maximum circumferential area of contact was compared, only 20 (27%) of 74 patients with maximum contact of
less than a half-circle required tracheostomy, whereas 11 of 13 with maximum contact of more than a half-circle required
tracheostomy (P=0.0001). Six patients without airway contact required tracheostomy because of acute swelling caused by
hemorrhage, infection, or both.

Conclusions Children with head and neck LM required tracheostomy to relieve airway obstruction. Tracheostomy should be
considered if the lesion is in contact with the airway and surrounds more than a half-circle, and when it causes acute swelling.

Keywords Lymphangioma - Lymphatic malformation - Neck - Tracheostomy - Management
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Abstract

Purpose Clinical guidelines on lymphatic malformation (LM) influencing the airway have been crafted in the Research
Project for Intractable Diseases. We herein report an analysis of a nationwide survey of mediastinal LM and the therapeutic
recommendations.

Methods Eighty-seven registered cases with mediastinal involvement were analyzed with a review of the literature.
Results Mediastinal LM was located more often in the upper and anterior mediastinum and was found without any accom-
panying symptoms in 56/87 cases. Tracheostomy was required in 23/87 cases, mostly <2 years of age (87%). All patients
who needed tracheostomy had a lesion in contact with the airway, while only 55% of those without tracheostomy had contact.
Tracheostomy tended to be placed more when the longer segment of the airway was in contact with the LM. Multimodal
treatments were performed in 29 patients, but the lesions remained in most cases, and chylothorax, hemorrhaging, nerve
palsy, and infections were noted as complications.

Conclusions In patients with mediastinal LM, tracheostomy may be necessary, especially when the lesion is extensive and
contacts the airway. Extirpation of the mediastinal LM may be the only therapeutic option, but in cases with few or no symp-
toms, non-surgical treatment should be considered in light of potential postoperative complications.

Keywords Lymphatic malformation - Mediastinum - Child - Tracheostomy

Introduction classification proposed by The International Society for the

Study of Vascular Anomalies (ISSVA), categorized LM
Lymphatic malformation (LM) is a rare congenital benign  into common (cystic) LM, generalized lymphatic anomaly
disease caused by hamartomatous development of the (GLA), LM in Gorham-Stout disease (GSD), and others.
lymphatic vessels with unknown cause [1]. The latest LM is further sub-classified into macrocystic, microcystic,
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of sclerotherapy for facial microcystic LMs. As complications characteristic of
sclerotherapy, serious impairment may be caused by leakage of the sclerosing agent
(ethanol, in particular), and this point needs attention. Based on the above observations,
it is difficult at present to evaluate indications for sclerotherapy against microcystic
LMs by formulating criteria. Therefore, for the future, it is considered necessary to

evaluate the usefulness of sclerotherapy addressed by this CQ by designs such as RCT.

CQ25: Is sclerotherapy effective for intra-abdominal LMs?

Recommendation:

Although there are many reports that sclerotherapy is useful, there is the risk of
complications, and careful judgments about matters including the resectability of the

lesion and selection of the sclerosing agent are necessary.

Strength of recommendation 2 (weak)
Evidence D (very weak)
Comments

[Process of preparation of recommendation]

LMs are the most frequent lymphatic vessel disorders of the abdomen. Intra-
abdominal lesions are estimated to account for 10-20% of all LMs, and the selection of
treatment is difficult depending on the site of the lesion. While surgical resection is
expected to be effective, less invasive treatments are considered desirable in view of
stress to the patient and the possibility of severe complications such as lymphatic fluid

leakage and bowel obstruction. Sclerotherapy, which is a major treatment for LMs, is
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considered to be less invasive than surgery. Although positive therapeutic effects are
expected, sclerotherapy is known to induce marked inflammation. And whether it can be
performed safely without negative effects including complications and its long-term
effects are major clinical concerns. In addition, what therapeutic effects are expected or
what complications should be anticipated after sclerotherapy for the intra-abdominal
lesion is also unclear. Therefore, the CQ, “Is sclerotherapy effective for intra-abdominal

LMs?”, was formulated, and knowledge available at present was compiled.

<Literature search and screening>

As a result of literature search, 19 papers in Japanese and 38 papers in English
(32 from PubMed, 6 from Cochrane) were subjected to primary screening. Of these
papers, 2 in Japanese and 9 in English were subjected to secondary screening
concerning this CQ. They included no papers with a high level of evidence, such as
systematic reviews and RCTs, and all were case series or case reports. Consequently, the

results and discussion in each case series were integrated in the evaluation of this CQ.

<Review of observational studies (case series)>

The literature concerning the effectiveness of sclerotherapy for intra-abdominal
LMs was reviewed from the viewpoints of (1) therapeutic effects (decrease in lesion
size, symptoms) and (2) complications.

The drugs used for sclerotherapy ranged widely from OK-432 to bleomycin,
ethanol, doxycycline, STS (sodium tetradecyl sulfate), acetic acid, steroid/tetracycline,
and 50% glucose solution. According to our review, there was no paper that evaluated

the differences in effectiveness of sclerotherapy in the abdomen according to the drug
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type or administration method or number of administrations of each drug.

Results of review
(1) Therapeutic effects
A. Regression rate of the lesion

Regression of lesions of intra-abdominal LMs by sclerotherapy was mentioned
in 5 papers.?7-315-318 According to the report by Chaudry et al.,>!® the reduction rate was
>90% in 7 and >20% in 1 of the 10 patients with LMs of the mesentery and
retroperitoneum treated with doxycycline, and evaluation using imaging examination
was not performed in 2 cases. The patient who showed a low regression rate had a
mixed type of cystic and cavernous lymphangiomas, and the other patients had cystic
lesions. Oliveira et al. reported that the lesion regressed by 70% in 1 of the 2 patients
with cystic lymphangiomas treated with OK-432.3'¢ Won et al. reported 1 patient who
showed complete disappearance of cystic retroperitoneal lesions after sclerotherapy
using acetic acid.’!” Shiels et al. reported that cystic lesions responded to sclerotherapy
using STS and ethanol in 2 patients, but there was no mention about the reduction
rate.>!® However, according to Algahtani et al., no effect was observed in 10 patients

who underwent sclerotherapy using steroid/tetracycline or 50% glucose solution.?%’

B. Symptoms
There were 3 papers that referred to symptoms of patients treated by
sclerotherapy for intra-abdominal LMs, 313316

According to Chaudry et al.,>" of the 10 patients who underwent sclerotherapy,

3 had chronic abdominal pain, 3 had acute abdominal pain, 1 had fever/chill, 1 had
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anemia, and 2 had palpable masses, but the symptoms were alleviated by treatment in
all patients, and no recurrence was noted.

Oliveira et al. reported that sclerotherapy was performed in a patient with a
palpable mass and in one with a palpable mass, abdominal compartment syndrome, and
a poor general condition. While the condition was alleviated in the patient who only
showed a palpable mass after 2 courses of OK-432 sclerotherapy, but the treatment was
changed to surgery in the patient who had abdominal compartment syndrome because of

enlargement of the mass due to intracystic hemorrhage.?!®

(2) Complications

Three papers specifically mentioned complications of sclerotherapy for intra-
abdominal LMs. There was no report of deaths due to treatment-related complications.
Oliveira et al. treated 3 patients by sclerotherapy using OK-432 and reported that one of
them developed subbowel obstruction after the treatment and another required
emergency surgery due to exacerbation of abdominal compartment syndrome induced
by intracystic hemorrhage.®!® Chaudry et al. reported that doxycycline used for
sclerotherapy leaked into the retroperitoneal space in 1 of the 10 patients but that the
lesion regressed without any particular problem.?!> Won et al. performed sclerotherapy
using acetic acid in 1 patient with retroperitoneal cystic lymphangioma. Although pain
and hematuria were observed, they concluded that the relationship of hematuria with the

therapy was unclear, because it was observed during menstruation.’!”

Limitations

Sclerotherapy was often performed before, after, or during surgical resection,
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and papers that reported the results of sclerotherapy alone were few. There was no paper
that directly compared observation without treatment, sclerotherapy, and surgical
resection. Few papers analyzed intra-abdominal lesions alone, and many papers
included lesions in other areas or evaluated lesions in different intra-abdominal regions
including the mesentery, retroperitoneum, and viscera collectively.

Moreover, differences in properties of LMs, such as cystic, cavernous, and
mixed types, their definitions, criteria for the selection of sclerotherapy (combination
with surgery, types of sclerosing agents and methods of their use, number of
administrations, etc.) varied among papers, and few papers evaluated these matters
separately.

Such differences in the patient background and contents of treatment must be
considered in evaluating the effectiveness of sclerotherapy. In evaluating this CQ,

particularly, differences in morphology of LMs and sclerosing agents were excluded.

<Summary>

The CQ, “Is sclerotherapy effective for intra-abdominal LMs?” was evaluated
from the viewpoints of therapeutic effect, symptoms/functions, and complications, but
no paper with a high level of evidence was found. While sufficient regression of the
lesion and alleviation of symptoms were achieved by sclerotherapy in some patients, the
response rate varied among reports, and information was insufficient for general
discussion of sclerotherapy. Concerning treatment-related complications, there have
been reports of bowel obstruction associated with sclerotherapy, and attention to this
condition as well as intracystic hemorrhage is considered necessary. However, there was

no report of chylorrhea, which was reportedly caused by surgery.
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Based on the above observations, it is presently difficult to determine
indications for sclerotherapy in intra-abdominal LMs by setting up criteria, but as there
was no literature that strongly denied intra-abdominal LMs as indications of
sclerotherapy, this guideline proposes, “Although there are many reports that
sclerotherapy is useful, there is the risk of complications, and careful judgments about
matters including the resectability of the lesion and selection of the sclerosing agent are
necessary.” For the future evaluation of this CQ, validation by a design with a high level

of evidence, such as RCT, is considered necessary.

CQ26: Are patients with scarcely symptomatic intra-abdominal LMs recommended to
be treated?

Recommendation:

Since there is risk of treatment-related complications, it is proposed to consider

therapeutic intervention when the lesion tends to enlarge or has become symptomatic.

Strength of recommendation 2 (weak) Evidence D (very

weak)

Comments
[Process of preparation of recommendation]

Intra-abdominal LMs occasionally present with severe symptoms such as
abdominal pain, giant mass, and bowel obstruction but may also be asymptomatic and
detected incidentally. Lesions may gradually enlarge and cause serious symptoms due to

infection and intraluminal hemorrhage.
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Under such circumstances, whether or not patients with nearly asymptomatic
intra-abdominal LMs should be aggressively treated, when they should be optimally
intervened during their long follow-up period, etc., are major problems that pose clinical
dilemma. Therefore, the CQ, “Are patients with scarcely symptomatic intra-abdominal
LMs recommended to be treated?”, was formulated, and knowledge available at present

was summarized.

<Literature search and screening>

As a result of literature search, 206 papers in Japanese and 237 papers in
English (230 from PubMed, 7 from Cochrane) were subjected to primary screening. Of
these papers, 6 in Japanese and 9 in English were subjected to secondary screening
concerning CQ 26. They included no study with a high level of evidence, such as a
systematic review or RCT, and many of them were case series or case reports. Since 7
papers among them described asymptomatic LMs, their results and discussions were

integrated to answer the CQ.

<Review of observational studies (case series)>

Seven papers among reviewed literature described about asymptomatic
LMs 3135,316,319-323 Fifteen cases reported in these papers were considered to have
actually presented few symptom (including asymptomatic patients who were
incidentally detected by imaging studies to have intra-abdominal masses at the sites as
greater omentum, mesentery and retroperitoneum).

The literature was screened, and papers addressing issues concerning

therapeutic intervention for scarcely symptomatic intra-abdominal LMs including
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“What symptoms they may present with if they are left untreated?”, “By what studies
and how often should they be examined?”, and “What other treatments are available and

how serious are complications or risk of each treatment?”” were reviewed.

Results of review

From the literature reviewed, symptoms of intra-abdominal LMs (abdominal
pain, bowel obstruction, torsion, infection, hemorrhage, vomiting/sucking difficulty,
frequent urination and abdominal mass*!-*%) are considered to be dependent on factors
such as site, size and age. It is desirable to determine risk factors by stratification of
319,321,324

these factors in the future.

Reported complications in treated cases include recurrence that required re-

316,322,323 323,325

treatment,>?° bowel obstruction, chylous ascites, embolism,3'°
hemorrhage3'¢ and wound infection. Embolism of the inferior vena cava after surgery?!®
and abdominal compartment syndrome after adhesion therapy?!® were reported as severe
complications. It deserves special attention that, if surgical resection is selected for
mesenteric LMs, the intestine may have to be resected with the lesion.3%

While there have been reports that intra-abdominal LMs with few clinical
symptoms regressed during follow-up,*!?-32! they may become symptomatic later (as
observed in many case reports). For that reason, the opinion that intervention should not

been chosen during the follow-up until the lesion enlarges or new symptoms appear was

frequently described.

Limitations

It should be noted that many asymptomatic cases can possibly be left
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unreported and some asymptomatic lesions that are detected were treated. There is no
study with a high level of evidence indicating explicit criteria concerning the age, site or
situation about whether or not intervention should be made for asymptomatic intra-

abdominal LMs.

<Summary>

The necessity of treatment of a patient with intra-abdominal LMs with few
symptoms should be determined after evaluating the balance between the risk of
treatment and non-treatment considering its site and size as well as patient age.
However, since research on indications for treatments has been insufficient so far and
serious complications after treatment have been reported, deliberate evaluation for each
patient is mandatory. When observation is selected, periodic imaging studies are
recommended to optimize therapeutic intervention by detecting enlargement of the
lesion. And also if any symptom has developed during follow-up, intervention should be
considered. For these reasons, the recommendation, “Since there is risk of treatment-
related complications, it is proposed to consider therapeutic intervention when the

lesion tends to enlarge or has become symptomatic.” was adopted.

CQ27: What are treatments effective for refractory chylous ascites?
Recommendation:

Conservative treatments, such as fasting, high-calorie infusion, and medium chain
triglyceride (MCT), should be performed first, but, if they are ineffective, drug

treatment, sclerotherapy, and surgery may also be considered.
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Strength of recommendation 2 (weak)

Evidence D (very weak)

Comments
[Process of preparation of recommendation]

Refractory chylous ascites causes loss of large amounts of protein and
lymphocytes, decreases in the blood lipid levels, and abdominal pain, unpleasantness,
and dyspnea due to abdominal distention and markedly reduces the patient quality of
life (QOL). The cause of ascites often remains unknown. Treatment of chylous ascites
may require drainage to avoid abdominal distention. It is a very important point for
clinicians to make proper judgments by understanding treatments and their effects and
demerits. Therefore, it is considered beneficial to collect information about chylous
ascites over a long period and compile guidelines. For this purpose, the presently
available knowledge was collected by formulating the CQ, “What are treatments

effective for refractory chylous ascites?”’

<Literature search and screening>

As aresult of search, 161 papers in Japanese and 728 papers in English (564
from PubMed, 164 from Cochrane) were subjected to primary screening. Of these
papers, 15 in Japanese and 12 in English were subjected to secondary screening for CQ
27. They included none with a high level of evidence, such as systematic reviews and
RCTs, and consisted of 1 multicenter and 2 single-center case series and case reports.
Consequently, we used the results and discussion of 27 papers judged for the

preparation of the draft recommendation were integrated although evidence was
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insufficient for the evaluation of this CQ.

<Review of observational studies (case series)>

As for causes of chylous ascites, congenital chylous ascites,>?6-34! idiopathic

327 342-345 344

chylous ascites,”*’ chylous ascites after laparotomy, protein-losing enteropathy,

LMs, 346347 lymphangiectasis,>*® 3% lymphangiomatosis,>>? 3!

and lymphatic
dysplasia*>? were reported. None of the papers evaluated treatments according to the
cause.

When treatments are categorized, conservative treatments (fasting, high-calorie

infusion, medium chain triglyceride (MCT)), drug treatments, sclerotherapy, and

surgical treatment were performed.

Results of review

The results of review are presented below according to the treatment.
(1) Conservative treatments

Whether or not the amount of ascites changes by fasting should be checked
first.

High-calorie infusion is often used with fasting, and since there was no report
that ascites increased under the effect of high-calorie infusion according to our review, it
is recommended for nutritional support during fasting. In the multicenter case series
reported by Bellini et al., high-calorie infusion/total parenteral nutrition was performed
in 15 patients without adverse effects.?2¢

MCT was used before, after, and during treatment, 326327, 329-334, 336, 338-340, 342, 344,

345,347-351 T the multicenter case series by Bellini et al., MCT was reportedly performed
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in 14 patients without adverse effects.32¢

(2) Drug treatments

In drug therapy for chylous ascites, primarily octreotide (a long-acting
somatostatin analogue) was used, and no report that discussed the effectiveness of other
drug therapies was found by the present literature search.

In the multicenter case series by Bellini et al., octreotide was administered to 6
of the 16 patients with chylous ascites for 8-38 days, and a decrease in chylous ascites
was reported in all of them.3?® In the single-center case series by Huang et al., 2 of the 4
patients with chylous ascites treated by high-calorie infusion and octreotide
administration were reported to have shown a decrease in ascites within 10 days.*
However, there has been a report that no effect was observed despite the administration
of octreotide for 3 weeks.*?* Concerning the dose of octreotide, it was administered at 1
ug/kg/h,*6 at 3 ug/kg/h,>*! began to be administered at 0.5 pg/kg/h and increased to 10
ug/kg/h by 1 ug/kg/h,32® administered by continuous intravenous infusion at 0.5-2.0
ug/kg/h,*3? and began to be administered by subcutaneous injection at 2.5 pg/kg 2
times/day and increased every 2 days to 8 pg/kg 2 times/day.*?* Regarding the time of
the beginning of administration, the administration was started as no improvement was

329,333 and as

observed in chylous ascites after conservative treatments for 2 weeks,
chylous ascites was alleviated by conservative treatments but was exacerbated again.*3?
No adverse effects of octreotide administration were noted in the present review of the
literature. Thus, no control study that evaluated the effect of octreotide on chylous

ascites was found by the present literature search, and the level of evidence concerning

the efficacy is low, but as there are case series and many case reports that chylous
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ascites was reduced by octreotide administration, it appears reasonable to consider drug
treatment using octreotide for chylous ascites that does not respond to conservative

treatments.

(3) Sclerotherapy

Sclerotherapy was performed in 6 patients in 5 case reports, 338> 346,348,350, 351
The sclerosing agent was OK-432 in 5 of the 6 patients and was Beta-Isadona-solution
in 1.3 OK-432 was locally injected into the lesion in 4,346:35%-351 gdministered
intraperitoneally in 1,%*! and administered via the drain in 2.3*¢-33! Concerning

sclerotherapy, the number of reported cases that could be reviewed was limited, and

further accumulation of cases is considered necessary to establish its usefulness.

(4) Abdominal drainage, abdominal puncture, and surgical treatment

Abdominal drainage and abdominal puncture are performed when organ
compression symptoms (compartment syndrome and respiratory insufficiency) due to
abdominal distention are present or possible or when the drain is inserted
postoperatively. However, drainage itself cannot improve chylous ascites, and
treatments, such as infusion, blood preparations, and blood transfusion, are necessary to
supplement the ascites lost due to drainage.326, 329-332, 336-339, 342, 344-346, 348, 350, 351

Surgical treatment is reported to be frequently performed after conservative or
drug treatments. According to the single-center case series by Zeidan et al., surgical
treatment was performed in patients who responded poorly to conservative treatments
continued over a mean of 25.3 days.>*? In other reports, surgical treatment was

327,328

performed after conservative treatments continued for 1-3 months and in patients
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with congenital chylous ascites 1-4 months after birth.3% 333:349 Since it is often

impossible to identify the leakage site of chylous ascites,*?’

attempts to identify the
leakage site by orally administering a lipophilic dye (Sudan black, Sudan III) before
operation, 327-328.335.342 When the leakage site can be identified, ligation, suturing,
clipping, and cauterization have been performed.3?7- 333:335.342.349 Ty addition to reports
of the usefulness of techniques to stop leakage, such as applying or sprinkling fibrin

glue at the leakage site of chylous ascites or over the surrounding retroperitoneum?328: 33%-

342,349 t 330,
b

and applying a patch of oxidized cellulose/resorbable local hemostatic agen

348,352 and

342 there have also been reports of peritoneovenous shunting
peritoneoamniotic shunting for fetal cases.’

There was no large clinical study in the past literature. Therefore, although the
level of evidence is low, we consider that surgical treatment is recommendable for
chylous ascites that does not respond to conservative or drug treatments, because it has
been performed in case series and case reports for chylous ascites that did not respond
to conservative or drug treatments continued over about 1 month. Although techniques
to enhance the response rate of surgical treatment, such as identifying the leakage site
by using a lipophilic dye and applying fibrin glue or a patch of oxidized
cellulose/resorbable local hemostatic agent, have been attempted, there are only case

series and case reports, and none of the papers retrieved by the present literature search

evaluated their usefulness.

Limitations

There was no literature that defined refractory chylous ascites based on the

duration of illness or treatment responses. Therefore, we extracted and summarized

146



factors that were considered to contribute to clinical refractoriness, such as the duration
of illness and treatment responses, in each paper related to the treatment for chylous
ascites. Also, as the cause of chylous ascites varies widely, the therapeutic effect is
expected to differ depending on the cause, but no paper that could be reviewed
evaluated treatments according to the cause. Therefore, in the present evaluation, the

statements are limited to treatments and their effects regardless of the cause.

<Summary>

It was difficult to comprehensively discuss treatments, because its cause varied
widely, and treatments for various causes were performed. Therefore, treatments were
classified into conservative treatments (fasting, high-calorie infusion, MCT), drug
treatments (octreotide), sclerotherapy, abdominal drainage, abdominal puncture, and
surgical treatment, and the effects of each treatment were evaluated.

Treatments effective for refractory chylous ascites can be summarized as
follows with the understanding that they may depend on the cause and that the level of
evidence of the available reports concerning treatments and their effects is low.
Conservative treatments, such as fasting, high-calorie infusion, and MCT, should be
performed first because of the rareness of adverse effects. In patients who respond
insufficiently to conservative treatments, drug treatments using octreotide can be
considered as there have been case series and many case reports. Concerning
sclerotherapy, the number of reported cases is small, and further large clinical studies
will be needed to confirm its usefulness. Abdominal paracentesis and surgical
treatments may be considered for chylous ascites that does not response to conservative

or drug treatments continued for about 1 month.
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Thus, the draft recommendation is “Conservative treatments, such as fasting,
high-calorie infusion, and MCT, should be performed first, and, if they are ineffective,
drug treatments, sclerotherapy, and surgical treatments may be considered.” However,
evaluation of this CQ by a design with a higher level of evidence, such as RCT, is

considered necessary for the future.

CQ28: What kinds of complications are associated with treatments for intra-abdominal
LMs?

Recommendation:

Complications associated with sclerotherapy for intra-abdominal LMs include bowel
obstruction, hemorrhage, pain, hematuria and chylous ascites. Operative treatment of
the disease can be associated with serious complications such as occlusion of the
inferior vena cava and massive resection of the intestine as well as more common,

wound infection, bowel obstruction, hemorrhage and chylous ascites.

Strength of recommendation No recommendation
Evidence D (very weak)
Comments

[Process of preparation of recommendation]

Patients with intra-abdominal LMs are treated with various modalities from
non-operative therapy to surgical procedures. Treatment modality is selected depending
on the patient’s state. Therefore, it is necessary for the clinician, patient, and family to

share information concerning complications that may be associated with treatments for
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smoothly implementing them. However, there are no resources that give a clear answer
to this problem, and both clinicians and patients tend to be baffled. Therefore, the CQ
“What kinds of complications are associated with treatments for intra-abdominal LMs?”
was formulated, and information available at present was accumulated and integrated

for the answer.

<Literature search and screening>

As a result of literature search, 203 papers in Japanese and 602 papers in
English (593 from PubMed, 9 from Cochrane) were subjected to primary screening. Of
these papers, 23 in Japanese and 27 in English were subjected to secondary screening
concerning this CQ. They included no papers with a high level of evidence, such as
systematic reviews or RCTs, and all of them were case series or case reports. To answer

CQ 28, the results and discussion in each case series were integrated.

<Review of observational studies (case series)>
Complications in the CQ were evaluated by defining them as those encountered
when patients with intra-abdominal LMs were treated, and reports on sclerotherapy and

surgery were reviewed.

Results of review
(1) Complications associated with sclerotherapy
Sclerotherapy using OK-432 was reported to be associated with bowel

316

obstruction and hemorrhage for mesenteric LMs,”'® and chylous ascites for

retroperitoneal LM.3?* Sclerotherapy using acetic acid was reported to be associated
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with pain and hematuria in patients with retroperitoneal LMs.3!”

(2) Complications associated with surgical procedures
Complete resection of both mesenteric and retroperitoneal LMs by laparotomy

323,353 and bowel obstruction2% 333

was reported to be associated with wound infection
354 as common complications. There were reports of serious complications such as
occlusion of the inferior vena cava®!® and massive resection of the intestine necessitated
due to diffuse infiltration of the LM tissue to the intestinal wall.3%

In a report about complications associated with complete laparoscopic
resection of intra-abdominal LMs by Tran et al., resection was attempted in 47 patients,
and conversion to laparotomy was necessary in 3 (6.4%) due to tight adhesion in 2 and
intraoperative hemorrhage in one.>>

Partial resection by laparotomy was reported to be associated with persistent

ascites over a long period which was refractory to the treatment.>>*

Limitations

Patients with intra-abdominal LMs are treated with various modalities
including sclerotherapy and surgical procedures. Modalities were combined in many
cases, and complications are often reported as those of entire treatment without more

detail information about those associated with individual treatment.

<Summary>

For answering the CQ, “What kinds of complications are associated with

treatments for intra-abdominal LMs?”, no literature with a high level of evidence was
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found, but foreseeable complications could be listed from many case reports. Bowel
obstruction, hemorrhage, pain, hematuria, and chylous ascites were reported as
complications of sclerotherapy. Serious conditions, such as occlusion of the inferior
vena cava and massive resection of the intestine, as well as common complications,
such as wound infection, bowel obstruction, hemorrhage and chylous ascites were
reported as complications after surgical procedures.

Although the incidence and difference of complications in respect of the site
and histological type are not shown in the literature, each patient with intra-abdominal
LMs should be treated with sufficient evaluation of the site, size and symptoms. In
addition, treatment must be implemented with sufficient understanding of the possible
complications.

Thus, we propose “Complications associated with sclerotherapy for intra-
abdominal LMs include bowel obstruction, hemorrhage, pain, hematuria, and chylous
ascites. Operative treatment of the disease can be associated with serious complications
such as occlusion of the inferior vena cava and massive resection of the intestine as well
as more common, wound infection, bowel obstruction, hemorrhage and chylous

ascites.” as a recommendation draft.

CQ29: What are effective treatments for LMs causing airway stenosis in the
mediastinum?

Recommendation:

Sclerotherapy is effective for macrocystic lesions, and surgical resection is effective for
microcystic lesions. However, as the complication rate is relatively high, treatments

should be selected according to the condition of each case.
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63 153 2
28 61
151 189
CQ-1. 95
3
L3 7 L1

Space available for Lung
(T1-S1 T1-12)

L1

6

Sharrard

8( 3 5)
72(15-142)
114(45-176)
2
6 2
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26(2)
2

253-256, 2017

54(3) 620, 2011
3 Dunn RN, Bomela LN. Kyphectomy in
Children With Severe Myelomenigiocele -
Related Kyphosis. Spine Deform. 4(3) 230-236,
2016

CQ-2.
E0SQ24

6
FvVC ,BMI

quality of
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life: QOL 6

VEPTR QoL

6

Early Onset Scoliosis Questionnaire:

24
VEPTR 1
2 6
49 QOL
E0SQ24
5.6 3.2
5.3
1
12 6
8.8 10.9 6
432m 456m
E0SQ24 97
120 FVC 0.920, 1.11

VTHYVHBZEND-TDY, YFVC



I N T T

Age 5.6 15 88 £ 2.0 109 = 2.0
Scoliosis (° ) 68.1 + 24.9 58.6 £ 23.1 42.9 *+ 13.2
6MWD (m) 432 456
EOSQ-24 total 97 £ 11 97 £ 10
FVC (liter) 0.92+ 029  1.11+* 0.37
%FVC 58.8 £ 17.9 59.2 1370
36 EOSQ24 total score

r’=0.1278, p=0.0216
r’=0.1088, p=0.0329

VEPTR
6MWT
VEPTR
VEPTR
QOL

VEPTR

QOL

American Thoracic Society Statement.
Guidelines for the Six-Minute Walk Test.
Am J Respir Crit Care Med. 2002; 166:
111-117.

Ulrich S, Hildenbrand FF, Treder U, et al.
Reference values for the 6-minute walk test
in healthy children and adolescents in
Switzerland. BMC Pulmonary Medicine
2013, 13:49

Li AM, Yin J, Au JT, et al. Standard
reference for the six-minute-walk test in
healthy children aged 7 to 16 years. Am J
Resp Clin Care Med. 2007: 176: 174-180.

CQ-3. EOS

EOS

2018
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Alternately Repetitive Cast/Brace Treatment

ARCB-T
B
120 45 75
2
50 50, 42 50 50 78
2 ARCBT
/
2.5 2.9
18 43 5 7
Cc
CMs, 17/42 ClLsy 52/78
3.4 3.8
CMso

p=0.5914 (p=0.4386)
CMsgo r’=0.192627,
p=0,0041 CLs
70
30
120
50 60 70 2
70
120
80 2 80
23
30
Division Division Division
by 50° by 60° by 70°
Mild 28.6 24.1 20.1
group
L
arger 11.5 4.9 0
group
(%)
D
Sanders
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70

70~80

Kawakami N, Koumoto I, Dougaki Y, et al.
Clinical Impact of Corrective Cast
Treatment for Early Onset Scoliosis: Is it a
Worthwhile Treatment Option to Suppress
Scoliosis Progression Before Surgical
Intervention? J Pediatr Orthop
2018;38:e556-e561.

Mehta MH. Growth as a corrective force in
the early treatment of progressive infantile
scoliosis. J Bone Joint Surg Br 2005; 87:
1237-1247.

Sanders JO, D'Astous J, Fitzgerald M, et al.

Derotational casting for progressive
infantile scoliosis. J Pediatr Orthop. 2009;
29: 581-587

CQ-4.

20

Saito  short fusion( 5.1 )

B
18
122 9
94  follow-up 77.0
10 Early fusion 44 10
(late fusion 5 ) 2
6 short fusion
7 long fusion Primary
outcome 9 UFVC
Early fusion Late fusion
2
p=0.161 (p=0.633)
(p=0.0023)
(p=0.002)
C
%FVC (p<0.0019Y)

(r’=0.137, p<0.001) %FVC
(r=0.434, p<0.001)

Early fusion Late fusion 2

%FVC
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(p=0.122) (p<0.0001)
(p=0.003)
early fusion long
fusion
(p<0.001) (Tablel) short fusion
Early
Table 1. (mm) fusion short fusion
Early Fusion Late fusion P value
Short fusion 210 + 27 218 + 14 0.3807
Long fusion 167 + 24 202 £+ 34 <0.001
P value <0.001 0.1066
E
WFVC earlyfusion  Late 4 Goidberg CJ, Gillic I, Connaughton O,
fusion long fusion short Moore DP, Fogarty EE, Canny GJ, Dowling
fusion (p<0.001) FE. Respiratory function and cosmesis at
long fusion Early fusion ate maturity in infantile-onset scoliosis. Spine.
fusion (p=0.0016) (Table 2003: 28: 2397-406.
2) 2. Karol LA, Johnston C, Mladenov K,
Schochet P, Walters P, Browne RH.
Table 2. WFVC i Pulmonary function following early thoracic
Early Fusion | Late fusion P value fusion in non-neuromuscular scoliosis. J
Bone Joint Surg Am. 2008;90: 1272-1281.
Short fusion 81 + 21 83+ 19 0.6505
3. Vitale MG, Matsumoto H, Bye MR, Gomez
Long fusion 46 + 14 64 + 19 0.0016 JA, Booker WA, Hyman JE, Roye EP. A
P value ] - retrospective cohort study of pulmonary
function, radiographic measures, and quality
of life in children with congenital scoliosis.
Spine 2008; 33: 1242-1249.
D
4. Saito T, Kawakami N, Tsuji T, Ohara T,
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Sizilo U. Mpjara A, Sugawara R, Takimura K
Ohta K, Kawakami K. Pulmonary function
following early thoracic long fusion in
congenital scoliosis: long term follow-up
study. Presented at the 7t International

Conference of Early Onset Scoliosis. 2013

CQ-5. EOS

CQ-6. EOS

Dynamic MRl VEPTR

VEPTR

Dynamic

MRI (D-NRI)
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TIS
dynamic MRI (D-MRI)
B.
D-MRI
61 32 29
5.3+ 1.8 D-MRI
0.7
Di De
C.
61 70.0+ 26.5°
27 42
14
0.3cm

1.8cm
1.0cm, 0.8cm
ha—Ld 4.8cm
70 70
(p=0.024)

(p=0.01)

Kotani, et al.



EOS

VEPTR

VEPTR

VEPTR

TIS

1 Kotani T, Minami S, Takahashi K, et al. An
Analysis of Chest Wall and Diaphragm
Motions in Patients With Idiopathic
Scoliosis Using Dynamic Breathing MRI.
Spine 29: 298-302, 2004.

E0SQ-24

EOSQ-24

EOSQ-24
2 2014 5
2019 6 1 16 7
183
108 59.4
15 8.2 44 24.2 15
8.2
/
0.6~1.0
Chronbach
0.61—0.93
p<0.05
r = 0.67 p <0.001
EOSQ-24
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83 35 48

clinical question

GR
CQ7. Growing rod GR 7.8+ 3.1 2-11
7.1+ 3.0 2-15
11.5+ 3.9 2-19
Cobb
81.8+ 22.1° GR 49.3+ 16.0°
Growing rod (GR) ( 38.8+ 14.3 )

Early-onset Scoliosis; 50.6+ 22.1°
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38.0+ 25.6 Cobb
47.2+ 16.9°
28.2+ 19.2° 34.8+ 21.3
44.7+ 27.6°
20.0+ 14.6°
54.5% 44.0
116 1417 / 47  56.6

60  52% 26
22 22 19

GR

EOS83

57

ADL
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2) AMED

Slc7a5
LAT1
3
1. AIS CS Slcras
mRNA LAT1
2. Slc7a5 mRNA LAT1
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