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Summary
Lymph node metastasis (LNM) beyond the pelvis and paraaortic region is unusual for the uterine cervix cancer (CC). The mechanism

of these distant lymph node metastasis is not clearly understood. We reported a case of cervix cancer with extensive distant lymph
node metastasis, including in the inguinal region, celiac region, mediastinal region, bilateral lower neck and supraclavicular regions.
The literature was reviewed and possible anatomical mechanism was analyzed. Retrograde lymphatic drainage through many routes
may explain these distant lymph node metastasis. Except the insufficient valves of lateral branches of thoracic duct, the blockage and
compression of the lymphatic vessels or thoracic duct may be reasons for the retrograde lymphatic drainage. However, the lymphatics
are complex and variable between individuals. Further studies need to confirm these results.
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Introduction

Pelvic lymph node metastasis (LNM), which is an important
prognostic factor [1], can be identified for some advanced cervix
cancer (CC). The LNM beyond the pelvis is more likely to ex-
tend to the paraaortic and left supraclavicular regions. Many re-
searchers reported mediastinal LNM from CC in a low incidence
[2-4]. However, LNM elsewhere is rare. Patients with distant
LNM are generally difficult to treat and associated with poor prog-
nosis. Understanding the development of these diseases will pro-
vide better treatment for patients. However, the mechanism of
distant LNM from CC is not clearly understood. In this study, we
reported a patient of CCwith extensive distant LNM, reviewed the
literature to analyze the anatomical lymphatic drainage of these
distant LNM.

Case Report

A 56-year-old woman was hospitalized in Dec 2017 with an
irregular vaginal bleeding for more than one month. Gynecologi-
cal examination revealed cauliflower-like neoplasm in her cervix
and histopathological examination confirmed that it was a poorly
differentiated squamous cell cancer. Pelvic and abdominal en-
hanced magnetic resonance images (MRI) was performed and the
result showed the presence of a large mass in the uterine cervix
involving the lower uterus body and the upper third of vagina, en-
larged LNs near bilateral iliac blood vessels and in the retroperi-
toneal region (Figure 1). No evidence of metastasis in the supra-
clavicular region and thorax was noted on computed tomography
(CT) images (Figure. 2A). She was finally diagnosed with stage
IIIC2 CC according to the 2018 version staging system of FIGO.

After diagnosis, she received CRT. The treatment regimen was
given as follow: External beam radiation therapy (EBRT) was
delivered to the whole pelvis and paraaortic region, which en-
compassed the primary mass, entire uterus, vagina, paracervical,

parametrial, and pelvic LNs, as well as paraaortic LNs. The total
dose of EBRT was 50.4 Gy, consisting of 1.8Gy fractions once
day for 4-5 days per week. 192Ir High-dose-rate intra-cavitary
irradiation was started after 15 days of EBRT was done and the
total dose was 30 Gy, consisting of 6 Gy fractions once week for
5 weeks. The first cycle of chemotherapy using docetaxel 120 mg
day1 plus cisplatinum (DDP) 30 mg day 1-4 was given 3 weeks
before radiotherapy and only one cycle of the same chemotherapy
regimen was concurrently carried out with radiotherapy due to the
poor condition during the late course of radiotherapy. Three cy-
cles of adjuvant chemotherapy using paclitaxel liposome 240 mg
day1 plus DDP 20 mg day1-5 for every 4 weeks were performed
after radiotherapy. The last cycle was finished at June 2018.

CT images revealed suspicious LNM in the mediastinal region
for the reexaminations at July 2018 (Figure 2B). This patient re-
fused further examination and anti-tumor therapy. He returned to
our hospital until Nov 2018 because of masses of her neck. MRI
showed no evidence of tumor in the pelvis (Figure 3A), enlarged
LNs behind head of the pancreas, around the celiac trunk, in the
hepatogastric ligament, at the root of left gastric artery, and in the
left groin (Figure 3B and 3C). Extensive mediastinal enlarged LNs
were noted on CT images (Figure 2B and 2C). Multiple enlarged
LNs were visible on MRI of the neck (Figure 3D). A right supr-
aclavicular LN and an inguinal LN were confirmed as squamous
cell cancer by cytology. There was no evidence of hematological
metastasis in the neck, thorax, abdomen, and pelvis on CT images
andMRI. She was proposed for systematic anti-tumor therapy and
palliative radiotherapy. After radiotherapy with a total dose of
20Gy for 10 fractions, she gave up further treatment and died 3
months later.

Discussion

LNM is a key step for metastasis of CC. Previous studies re-
vealed that the sentinel nodes were located in the pelvis, includ-
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Figure 1. — Pelvic and abdominal MRI showed the neoplasm in cervix and the enlarged LNs before CRT (Dec 2017). A: Neoplasm
in the cervix on the sagittal T1-weighted enhancement image (red arrow); B Neoplasm in the cervix on the diffusion-weighted image
(DWI) (red arrow); C and D: Pelvic enlarged LNs on DWI (blue arrows); E and F: Paraaortic enlarged LNs on T2-weighted images (blue
arrows).

Figure 2. —Changes in the mediastinal regions before and after CRT on CT images. A: There were no evidence of metastasis before CRT
(Dec 2017); B: Soft tissue shadows (blue arrows) were noted for the 1st reexamination after CRT (July 2018). C: Enlarged LNs (blue
arrows) with increased sizes compared to the 1st reexamination in the right supraclavicular, right paratracheal, subcarinal, prevascular
regions were noted after CRT (Nov 2018).
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Figure 3. — Recurrence in the neck, abdomen and groin was shown on MRI after CRT (Nov 2018). A: Neoplasm in the cervix and en-
larged LNs completely disappeared (T1-weighted enhancement images); B and C: Enlarged LNs (blue arrows) in the inguinal, paraaortic
and celiac regions on T2-weighted images and DWI; D: Enlarged LNs in the neck and supraclavicular regions on T2-weighted images.
Pentagram indicated a possible cystadenoma in the right thyroid.

ing the area of external iliac, internal iliac, common iliac, pre-
sacral, obturator, and parametrial LNs [5, 6]. The pelvic lymphat-
ics were collected to the paraaortic lymphatic drainage chain and
the cisterna chyli. The thoracic duct (TD) drains these lymphatics
into the venous system at the root of the neck (usually at or near
the left venous angle) [7, 8]. Figure 4A shows the anterograde
lymphatic drainage for CC. Therefore, LNM was identified in the
pelvis and retroperitoneal regions at the beginning for this patient.
Also, the retroperitoneal LNMshould be near or below the cisterna
chyli which is usually at or near the level of 2nd lumbar vertebra
[7].

We found LNM in the left supraclavicular region occasionally
for more advanced CC. Virchow’s nodes can explain this route
of metastasis [9]. As shown in Figure 4B, the left supraclavicu-
lar LNs have communications with the terminal tributaries of TD
[8, 10]. The retrograde lymphatic from TD can explain the left
supraclavicular LNM. The terminal TD has many variations [8].
Sometimes it merges with the jugular lymph trunk and subclavian

lymph trunk before emptying to the venous system. As a result,
the retrograde lymphatic from TD to these trunks is also possible.
LNM in the right supraclavicular region fromCC is rare because of
the absent of direct drainage and far retrograde lymphatic drainage
from TD. There may be 3 routes, as shown in Figure 4B. First, the
upward lymphatic drainage from mediastinum can reach to the bi-
lateral supraclavicular LNs. Second, there are communications
between the right and left cervical lymphatic plexus [10]. Third,
hematological metastasis to the head and neck may cause LNM
theoretically. For this patient, the right supraclavicular LNMwere
likely caused by the right upward paratracheal lymphatic drainage
system according to the changes on CT images (Figure 2). Though
it is uncommon, however, the TD connects to the right venous an-
gle also exits [8].

Mediastinal LNM is uncommon for CC because the antero-
grade lymphatic drainage passes through the thorax by TD (Fig-
ure3A). However, many researchers reported it usually at the hi-
lar or upper mediastinal regions from CC or prostate cancer [2-4,
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Figure 4. —Lymphatic drainage routes for CC. Red arrows indicate anterograde lymphatic drainage while blue arrows indicate retrograde
lymphatic drainage. Ao aortic, Dia diaphragm, Eso, esophagus, IVC inferior vena cava, L left, Lu lung, R right, SVC superior vena cava,
TD thoracic duct, Tr trachea. A: The anterograde lymphatic drainage. Regional lymph nodes are in the box for CC. B: The retrograde
lymphatic drainage near bilateral venous angels. C: The retrograde lymphatic drainage near the root of the thoracic duct. D: The
mediastinal retrograde lymphatic drainage and anterograde lymphatic drainage from thoracic hematological metastases (black arrows).

11, 12]. The intrathoracic lymphatic drainage for CC is complex
and not well understood. There may be many routes, as shown in
Figure 4C and 4D. First, at the root of TD, there are some trib-
utaries connected to the lower mediastinal lymphatics (i.e. the
pulmonary ligament lymphatic plexus) through the diaphragmatic
aortic hiatus or esophageal hiatus (Figure 4C) [13-15]. As a result,
the retrograde mediastinal LNM is possible through these tribu-
taries. What is more, these lymphatic plexus can relay with the
intraabdominal LNs before joining to the TD [14]. This may be a
major reason for the intraabdominal LNM from thoracic cancers
and should explain the celiac LNM for this patient. Second, the
intrathoracic tributaries of TD can communicate with thoracic or-
gans (lung, esophagus, heat, etc.) and thoracic LNs (subcarinal
LNs, paraesophageal LNs, main bronchus LNs, and paratracheal
LNs, etc.) [16, 17]. The insufficient valves of lateral branches of
TD or the change of the liquid pressures in the TDmay lead to me-
diastinal LNM from CC, as shown in Fiure 4D. Third, the hemato-
logical metastasis of thoracic organs (lung, pleura, thoracic wall,
bone, etc.) from CC may also lead to mediastinal LNM (Figure
4D). For our patient, the hematological metastasis was not found
on CT images and MRI. Therefore, the mediastinal LNM should
be caused by the former two routes. The phrenic lymphatic chain
in the anterior mediastinum can also communicate with lymphatic
vessels near the venous angle. This route should be another reason
for retrograde LNM in the anterior mediastinum (Figure 4B) [10].

The inguinal LNs usually receive lymphatic drainage from the
lower limb, lower abdominal wall, groin, penile, vulvar, and anus
[18, 19]. Inguinal LNM can be found for CC involving the lower
third of the vagina or perineumwhile it is uncommon for other CC
[20]. Our patient had a left superficial inguinal LNM (Figure 3B
and 3C) which may be also caused by the retrograde lymphatic
flow. After CRT, disorder of lymphatic drainage is common for
CC.

Conclusions

The retrograde lymphatic drainage through many routes may
explain these distant LNM for this patient. Though the insufficient
valves of lateral branches of TDmay be a reason for the retrograde
lymphatic drainage, they were uncommon. For this patient with
extensive distant LNM, many other reasons should be considered.
For example, the blockage and compression of the lymphatic ves-
sels or TD may lead to retrograde lymphatic drainage because of
the change of fluid pressure. Additionally, the anatomy of the lym-
phatics is complex and variable among people. We need further
studies to clarify these results.
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