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Abstract

Background: Pulmonary lymphangiomyomatosis is relatively rare disease and it is a systemic disease with an unknown etiology. The abnormal
proliferation of smooth muscle leads to the obstruction of bronchi, lymphatic vessels and small blood vessels. At present, there are not many clinical
reports on the treatment of LAM thoracoscopic surgery. So this article reports a case of LAM in a middle-aged woman and reviews of the relevant
literature.

Case summary: A 46-year-old woman was admitted to the hospital with recurrent chest tightness and chest pain for 3 months. Chest X-ray Imaging
examination revealed that the patient had a right liquid pneumothorax, a 75% compression of the right lung and a right subcutaneous emphysema.
The right lung is filled with large patches of increased density and blurred boundaries, so the patient developed symptoms of dyspnea. The diagnosis
of repeated pneumothorax was clear and there were indications for surgery. Finally, we decided to use thoracoscopy and surgical treatment to relieve
the symptoms of chest tightness, chest pain and dyspnea of the patient. During the operation, extensive adhesions were seen in the right thoracic
cavity, the pleura of the right lower lung layer and the lung tissue were in a relaxed state and the right lung was scattered with multiple pulmonary
bullae. The endogia was used to make the right bulla from the edge of lung to resection, electrocoagulation and burning, and stop bleeding on the
wound and flush the chest cavity. The pathological results reported LAM. The patient’s chest tightness, discomfort and dyspnea disappeared after
the operation 2 weeks. We informed the patient that there was a high risk of recurrence, but the patient refused further treatment.

Conclusion: Surgical resection under thoracoscopy is the main ways to treat LAM. This article reviews the case reports of LAM treatment in the last

years, analyzes the recurrence rate of LAM resection using thoracoscopy, and discusses the clinical features and best treatment methods of LAM.
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Introduction

LAM mostly occurs in women and the etiological mechanism is
currently unclear [1]. The lungs are mostly involved, and the typical
manifestation is diffuse cystic changes, which seriously affect the
patient’s lung function. Common respiratory symptoms of LAM
include recurrent pneumothorax, chylothorax, chest tightness,
chest pain, and dyspnea [2]. Repeated pneumothorax and
chylothorax are the first symptoms of LAM. Because LAM tends to
occur in women between 30 and 40 years old, it is speculated that
it has a certain relationship with estrogen. The nuclear estrogen
receptor and progesterone receptor of LAM cells are positive [3].
This theoretically can be treated for estrogen control, but there
is not enough clinical trial data to support the effectiveness of
actual application. In recent years, many countries and institutions
have conducted large-scale random experiment to explore the
treatment of LAM. Some scholars prefer conservative treatment,

with rapamycin and doxycycline as the main representatives [4,5].
Other scholars prefer surgical treatment, with thoracoscopic
surgical resection as the main representatives. These new
treatment methods have brought LAM patients chance. Based
on a case analysis and review of previous related literature, this
article statistically analyzes the clinical characteristics and surgical
treatment of LAM, its effectiveness, safety, and pneumothorax
recurrence rate. It will provide valuable clinical treatment guidance
for the future treatment of LAM.

Case Presentation

Chief complaints

A 46-year-old woman experienced chest tightness and chest
pain repeatedly for 3 months, and dyspnea progressively worsened
for 1 week. What is more, the patient has a history of recurrent
pneumothorax.
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History of past illness
The patient had no previous medical history.
Imaging examinations

Computerized electronic scanning (CT) scan and 3D reconstruction
images show that there is the right liquid pneumothorax and the right
lung is compressed by 75%. The right lung field shows a clear area
without lung texture, and the inside is compressed, the edges of the
lung tissue, the ipsilateral costophrenic angle and the septum are not
clear, and multiple patches of increased density of the left lower lung
can be seen in the right lung and lower left lung field, with blurred
edges (Figure 1).

seen in the right lung and left lower lung field.

Figure 1: CT examination shows that there was obvious gas in the right lung. Multiple patchy hyperdense shadows of the left lower lung could be

HRCT showed that diffuse large patches and patches of increased
density in the right lung, with unclear boundaries. Both lungs have
multiple round-like translucent areas. The largest translucent area is
located in the tongue of the left lung, with a diameter of about 15mm.
There are cord-like and grid-like shadows under the pleura of the left
lower lobe (Figure 2).

The patient also developed progressively worsening dyspnea.
It is considered that there is a certain correlation with 75% of lung
compression. At the same time, the lung tissue cannot be well recruited,
which affects the patient’s lung function and respiratory status.

Extensive membranous and cord-like adhesions in the right
thoracic cavity were seen under thoracoscopy, diffuse pulmonary
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and there were multiple quasi circular translucent areas in both lungs.

Figure 2: High-Resolution chest CT scan showed that there were diffuse large and patchy hyperdense shadows in the lung with unclear boundary,

bullae on the surface of the right lung, large lungs at the tip, anterior
segment, right middle lung, and basal segment of the right lower lung.
The largest blister is located next to the oblique fissure of the right
middle lung, with a diameter of 60mm. A bulla larger than 10mm is
removed with endogia. The remaining small pulmonary bullae were
removed by ligation and electrocautery (Figure 3). We stop bleeding
on the wound, flush the chest cavity, and inject 100ml of 50% glucose
into the chest cavity to promote pleural fixation.

Pathological examination

The alveoli were expanded, some of the alveoli were broken and
fused to show cyst-like changes, the cell morphology was mild, and

the lung interstitium was infiltrated with inflammatory cells and
histiocytes. Multiple right pulmonary bullae, size 50mm X 25mm
X 15mm, 30mm X 20mm X 10mm, 20mm X 10mm x 10mm etc.
Pathological diagnosis to LAM accompanied by emphysema and
pulmonary bullae (Figure 4).

Final Diagnosis

Pathologists suspected that the lesions are LAM. Peking
University-Hong Kong University of Science and Technology
Medical Center Bio cell Research Laboratory also considered that
the lesions are LAM.
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Figure 3: Thoracoscopy showing multiple pulmonary bullae.

Treatment

We recommend that patients continue to receive treatment after
surgery, inform patients of the risk of recurrence of pneumothorax
after surgery and to do regular follow-up observations.

Outcome and Follow-up

The patient refused to stay in the hospital for further observation
and treatment, but agreed to reexamination. One month later, the chest
X-ray of the patient showed no obvious abnormalities, the right lung
was well recruited, chest tightness, chest pain and dyspnea disappeared
and no recurrence of pneumothorax and pulmonary bullae.

Discussion

At present, the cause of LAM is unknown and it often occurs
during breastfeeding of women [6]. However, there are also reported
male cases of LAM. Patients often see the doctor with repeated
pneumothorax and chylothorax.

Figure 4: Giant pulmonary bullae after surgical resection, specimen
size:  50mm*25mm*15mm. The lung biopsy confirmed the
radiographic diagnosis of LAM.
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Table 1: Case reports and experimental projects of the application of thoracoscopic surgery for LAM with multiple pulmonary bullae.

stud Number of | Average Male/ Region Treatment Follow up Recurrence of
v cases age Female & time(Month) | pneumothorax
Amir M. Khoja, et al. 2014 1 a1 0/1 india VATS+Chemical Pleurodesis or 18 0
[11] Pleureectomy
Masatoshi Kurihara, et al. 43 33(21-53) | 0/43 Japan VATS+ORC mesh 36 14
2016 [9]
Teruaki Mizobuchi, et al.
! 1 22- 1

2018 [16] 8 40(22-68) 46/35 Japan VATS+ORC mesh 60 6
John K Reid, et al. 2002 [13] 1 22 0/1 Britain VATS+progesterone therapy 84 1
Ryo Takahashi 2016 [14] 112 32(17-47) | 12/100 Japan VATS 72 35
Kazuhiro Toyoda, et al. 2006 1 2% 0/1 Japan VATS 12 0
[10]
Xin Wang, et al. 2019 [15] 1 64 0/1 China Thoracoscopic lung resection 18 1
Tatsusuke Yoshikawa, et al.
1999 [16] 1 38 0/1 Japan VATS+TSLB 12 0

Table 2: Comparison between conservative treatment (Control Group) and thoracoscopic surgery treatment (Experiment Group) in reducing the

recurrence rate of LAM pneumothorax.

Experimental Control Risk Difference M-H, . i .

Study or Sub group Events | Total | Events | Total Weight s Fixes,;;;d Risk Difference M-H, Fixed, 95%CI
Amir M. Khoja, et al. 2014 [11] 0 1 1 1 0.40% -1.00[-1.85, -0.15] -«
John K Reid, et al. 2002 [13] 1 1 0 0 0.40% 1.00[0.15, 1.85] -
Kazuhiro Toyoda, et al. 2006 [10] 0 1 1 1 0.40% -1.00[-1.85, -0.15] <«
Masatoshi Kurihara, et al. 2016 [9] 14 43 29 43 17.80% | -0.35[-0.55,-0.15] —a—
Ryo Takahashi 2016 [14] 35 112 77 112 | 46.50% | -0.38[-0.50,-0.25] —i—
Tatsusuke Yoshikawa, et al. 1999 [16] 0 1 1 1 0.40% -1.00[-1.85, -0.15] B H—
Teruaki Mizobuchi, et al. 2018 [12] 16 81 65 81 33.60% | -0.60[-0.73,-0.48] ——
Xin Wang, et al. 2019 [15] 1 1 0 1 0.40% 1.00[0.15, 1.85] —
Total 95% CI 241 241 | 100.00% | -0.44[-0.52,-0.36] ‘
Total events 64 174
Heterogeneity: Chi?=35.93, df=7 I i i i
(P<0.00001); P=81% -1 0.5 0 0. 1
Test of overall effect: Z=10.90 Fayors Favors (Control)
(P<0.00001) (Experimental)

Kebria M, et al. [7] statistied 100 cases of LAM in the United
States, and found that in addition to the lungs, the most common
parts of LAM can also appear in the mediastinal lymphatic vessels,
abdomen, and pelvis. These LAM cases that occur in tissues outside
the lungs are rarely reported description. After literature review,
we found that very few patients with LAM have extrapulmonary
manifestations, which are finally diagnosed under pathological
biopsy of extrapulmonary tissues. Matsui K, et al. [8] reported
a case of abnormal uterine bleeding that was diagnosed by CT
examination evaluation and pathological biopsy. We can see that LAM
is not only rare and the clinical manifestations are not specific, which
also brings us certain difficulties in diagnosis.

Now, there are many treatment methods for LAM patients, which
are mainly divided into two categories:

1. Conservative treatment of drugs. Including rapamycin,
doxycycline, etc. Many research projects are being applied and carried
out on rapamycin, In the clinical trials of doxycycline in the treatment
of LAM, some experiment data showed that its efficacy is obvious,
and it can significantly reduce the recurrence rate of bullae and
chylothorax, and it provide more options for the treatment of LAM.

2. Thoracoscopic surgical treatment. Matsui K, et al. [9] developed
a total pleural cover (TPC) based on VATS, which is a kind of
oxidized regenerated cellulose (ORC) mesh that can wrap the whole
visceral pleura, this method can strengthen the lung membrane
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and reduce the recurrence of bullae. TPC obviously reduced the
incidence of pneumothorax (0.544 + 0.606, P<0.0001). Toyoda K, et
al. [10] reported a 26-year-old pregnant woman with complications
of lymphangiomyomatosis and idiopathic thrombocytopenic purpura
underwentsurgical resection of multiple pulmonarybullaeunder VATS.
At that time, the patient developed a pneumothorax at 4 months of
pregnancy, and conservative treatment with drugs was recommended.
3 months later, the patient recurred pneumothorax again, we use
high-dose intravenous gamma globulin treatment for the patient, but
the effect was not obvious. Finally, we decided to use thoracoscopy
to resect multiple bullae of both lungs. The patient’s chest tightness
disappeared after the operation, and the chest X-ray examination was
repeated 2 months later, and no obvious pneumothorax recurrence
was found. Although thoracoscopic surgery for LAM with pulmonary
bullae can effectively reduce the recurrence rate of pneumothorax, not
all patients with LAM are suitable for VATS treatment. Duggal D, et
al. [11] deems that VATS is only used as a temporary relief operation
in India. For patients with recurrent pneumothorax, Damanjit
Duggal likes to use bilateral bullous resection with cauterization and
mechanical and chemical pleurodesis. Thoracic surgeon in different
regions may have various surgical ways for the treatment of LAM
with pneumothorax, but their view of common treatment methods is
still inclined to use surgical treatment to have more advantages than
conservative medical treatment.

We reviewed the literature and summarized the case reports and
experimental projects of the application of thoracoscopic surgery for
LAM with multiple pulmonary bullae (Table 1).

We want to explore the comparison between conservative treatment
(Control Group) and thoracoscopic surgery treatment (Experiment
Group) in reducing the recurrence rate of LAM pneumothorax.
Therefore, we searched and screened 8 articles on the treatment of LAM
with thoracoscopic surgery. We meta-analyzed the pneumothorax
recurrence rate of LAM in 8 studies [9,11-16] (Table 2).

We conducted a meta-analysis of 8 case reports and experimental
studies [9,11-16] showed that VATS treatment of pneumothorax, the
recurrence of pneumothorax was reduced compared with conservative
treatment (non-surgical treatment control group) [67/174, 95% CI:-
0.44[-0.52,-0.36], P<0.00001], statistics also have research meaning.
Among them, 1,>50% (I,=81%), we conducted statistical bias analysis.
Because LAM is a rare disease, relevant literature reports are often
reported as individual cases and reported rarely. It leads to I, increases.
In addition, it may also be because the statistical methods of the
included literature are different and the difference in the inclusion
criteria also causes this bias result.

With the continuous progress of more and more clinical trials and
basic research, LAM is no longer an incurable disease. Many regions
are constantly exploring the pathogenesis and treatment options of
LAM [17]. At present, many thoracoscopic surgical treatments of
LAM are mostly based on VATS, with additional TPC or pleurodesis
as the main line of treatment.

After surgery, Everolimus (10mg/day) or Sirolimus (1 ~ 4mg/day)
[18] will be used. The combination of treatment and drug therapy
achieves the best effect for treating LAM, and strives to minimize
the recurrence rate of LAM pneumothorax. Drug therapy is an
indispensable process after VATS of LAM. The target of rapamycin is
mTOR [19,20]. Patients with LAM have mutations in the TSC1/TSC2
gene and lose their inhibitory effect on mT'OR. Therefore, the signaling
pathway activation of mTOR leads to smooth muscle abnormal
proliferation. Himes BE and Obraztsova K, et al. [21] reported
the results of rapamycin in the treatment of LAM: During a 1 year

observation, 8 out of 10 LAM patients had significant improvement
in lung function, FEV1 improved by 168ml (-40 ~ 470ml), FVC has
improved 435ml (-120 ~ 1100ml) and reduce residual air volume by
425ml on average. There is a substance in the urine of LAM patients
called matrix metalloproteinase (MMP), and doxycycline has the
effect of inhibiting MMP. In the New England Journal, it once reported
[22,23] that a case of LAM patients received doxycycline treatment
results: the patient’s lung function was significantly improved, FEV1
increased from 21% to 35% after treatment (proportion to the
expected value), and oxygen saturation and activity endurance have
been significantly improved.

With the deepening of LAM research, new treatments are constantly
being applied to actual clinical practice. In the future, there will be
more new drug developments and more perfect surgical procedures
for patients with LAM to choose from patients with serious conditions
can consider lung transplantation [24,25]. In other treatments,
individualized treatments are also required according to clinical
conditions.

Conclusion

Surgical treatment of LAM under thoracoscopy is the most recent
direct treatment to relieve pneumothorax. Although the recurrence
rate of pneumothorax after thoracoscopic surgery is still high, it has
been obviously reduced pneumothorax recurrence rate compared with
traditional medical conservative treatment.
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