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Introduction: Renal cell carcinoma (RCC) found during pregnancy is rare. Treatment
strategies and timing of surgeries are controversial. Retroperitoneal laparoscopic partial
nephrectomy for T2 RCC during pregnancy has not been reported before.

Patient Concerns and Diagnosis: Herein, we report a case of T2 RCC found in a
36-year-old woman during her 21st week of pregnancy. Both ultrasound and magnetic
resonance imaging (MRI) suggested a malignancy, possibly renal cell carcinoma.

Interventions and Outcomes: After discussion with a multidisciplinary team, the
tumor was removed completely via retroperitoneal laparoscopic partial nephrectomy, and
pathology result was clear cell RCC. A male infant was delivered full-term uneventful, and
both the patient and the boy were in good health after a 46-month follow-up.

Conclusion: Partial nephrectomy with retroperitoneal laparoscopic technique is feasible
and recommended in some T2 RCC patients.

Keywords: renal cell carcinoma, pregnancy, multidisciplinary team, retroperitoneal approach, laparoscopic partial
nephrectomy

INTRODUCTION

Renal cell carcinoma (RCC) is one of the common malignant tumors in the urinary system. Its
pathological types include clear cell carcinoma, papillary cell carcinoma, and chromophobe cell
carcinoma. During the early stage, there are no obvious clinical symptoms, and the prognosis is
good after treatment, while in the late stage, patients may present with hematuria, lumbago, and
abdominal mass, and the prognosis is usually poor.

Cancer diagnosis during pregnancy is a rare event. RCC diagnosed during gestation is extremely
rare (1), which is first reported by Waddington et al. (2). Since then, only about 100 cases of this
disease have been reported and, mostly, in the form of a case report (3-6). No standard treatment
recommendations are available for these patients (7). Despite the fact that current guidelines for
RCC recommend partial nephrectomy for all T1 RCCs and a portion of T2 RCCs, the majority
of T1 or T2 RCC patients with pregnancy underwent radical nephrectomy. According to our
limited knowledge, we herein report the first case of a T2 RCC patient who received retroperitoneal
laparoscopic partial nephrectomy during gestation.
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FIGURE 1 | Abdominal magnetic resonance imaging (MRI). A round mass (white arrow) is shown in the middle part of the left kidney with a maximum diameter of
8.3 cm, heterogeneous signal with multiple partitions. (A) Axial plane. (B) Coronal plane.

CASE

A 36-year-old woman with 21 weeks of pregnancy was admitted
to our hospital for a left renal tumor, which was incidentally
detected by ultrasonography in a routine pregnancy examination.
Ultrasound showed a confounding echo mass in the middle part
of the left kidney, 7.9 cm in size, uneven internal echo, and clear
blood flow signal inside. Computed tomography (CT) was not
performed, as she was pregnant. Abdominal magnetic resonance
imaging (MRI) showed a round mass in the middle part of the
left kidney with a maximum diameter of 8.3 cm (Figure 1). The
signal is heterogeneous, with some fluid visible inside the mass.
Since angiomyolipoma usually shows hyperechoic rather than
confounding echo in ultrasound, renal cancer was considered.
The patient denied lower back pain, hematuria, fever, frequency
of urination, urgency, pain, and other discomforts. Past medical
history was unremarkable. The patient gave birth to a healthy
girl 5 years ago. Personal history and family history were not
remarkable. After admission, there were no abnormalities in
vital signs, blood pressure was 130/80 mmHg, blood routine
and biochemical examinations were within the normal range
(hemoglobin was 114 g/L, serum creatinine was 47 pmol/L, and
potassium was 3.7 mmol/L). Physical examination: There was no
tenderness or muscle tension in the abdomen, and the mass was
not touched.

A multidisciplinary team including urologists, gynecologists,
pediatrists, anesthesiologists, and radiologists was responsible
for the decision making to help the patient and her baby.
Considering that the patient is only 36 years old, her
strong desire to remove the tumor as well as retain the
kidney, and the relatively indolent nature of the RCC,
retroperitoneal laparoscopic partial nephrectomy was performed
by an experienced surgeon after the risk was explained and
informed consent was signed.

Abbreviations: RCC, renal cell carcinoma; MRI, magnetic resonance imaging.

During the procedure, the patient was placed in the
lateral flank position and underwent general anesthesia with
endotracheal intubation. The procedure was performed through
a retroperitoneal approach, and the retroperitoneal cavity
was formed by blunt dissection and balloon dilation from
a small incision located 2cm above the iliac crest of the
midaxillary line. After the establishment of the retroperitoneal
space, four trocars were inserted on the left waist between
the superior edge of the iliac spine and the inferior border
of the rib. The tumor was removed completely, and renal
reconstruction was then achieved with a 1/0 self-retaining barbed
suture (V-Loc). Although maternal hemodynamic parameters
were maintained stable and end-tidal CO, was monitored
below 35 mmHg, pneumoperitoneum pressure was strictly
controlled below 12 mmHg to reduce maternal hypercapnia
and fetal acidosis throughout the surgery. The operation time
was 100 min with a warm ischemia time of 28min and
an estimated blood loss of 150ml. The patient recovered
uneventfully after the operation and was discharged within
a week after the surgery. Blood hemoglobin was decreased
postoperatively [95 g/L on postoperative day (POD) 1, 99
g/L on POD3] and back to normal on POD7 (121 g/L),
while serum creatinine levels were normal throughout the
perioperative period (66 pmol/L on PODI, 61 pmol/L on
POD3, and 60 pwmol/L on POD?7). Obstetrics and gynecology
consultation monitored the fetus before and throughout
the operation.

The pathology report revealed an 8.2-cm clear RCC, Fuhrman
grade 2, with negative surgical margins (Figure 2). According
to the TNM classification system, it is classified as pT2aNOMO.
During the 38th gestational week, a healthy male infant was
born. We followed our patient every half year after surgery.
Blood hemoglobin, serum creatinine, and thorax-abdominal—
pelvic CT scan showed normochromic, normal renal function,
and no sign of local recurrence or metastases. After 46 months of
follow-up, the patient’s baby is in good health and does not have
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FIGURE 2 | Gross section of the tumor. A solid tumor of 8 cm was removed,
with a smooth capsule and a clear boundary with renal parenchyma.

TABLE 1 | Timeline of the whole treatment process.

Episode Situation

A T2 RCC was found
Surgery was performed

21st week of pregnancy
5 days after diagnosis

4th postoperative month A healthy infant was born
every 6 month afterwards Routine follow-up showed normochromic

46th postoperative month The patient and the baby are doing fine

any developmental birth defects. The whole treatment process is
shown in Table 1.

DISCUSSION

Cancer diagnosis during pregnancy is rare. The estimated
incidence of cancer diagnosed during pregnancy in developed
countries is 1 per 1,000 pregnancies (8). The most common
tumors diagnosed in pregnant women are breast cancer,
melanoma, cervical cancer, and lymphomas (8). RCC during
gestation is extremely rare (1). However, renal cancer is the most
common urologic tumor diagnosed during pregnancy (9). Some
articles indicated that the increase in blood pressure (10) and
estrogen level (11) during gestation might be related to RCC in
a pregnant woman.

Most patients of this kind are asymptomatic, and renal tumors
were found accidentally through routine ultrasound examination

for antepartum care, which is the same as the case we reported.
The most commonly reported symptoms include pain (50%),
hematuria (47%), hypertension (18%), and the classical triad of
hematuria, pain, and palpable mass (26%) (4). When a renal
mass was suspected, and further imaging examination is needed,
two factors should be taken into consideration: diagnostic
accuracy and fetal safety. The safest imaging examinations during
gestation are ultrasound and MRI, which do not affect the fetus.
Ultrasound is sufficient in identifying renal masses, especially for
those larger than 3 cm (12). Since tumor staging is one of the most
important factors in decision making, MRI is a reproducible and
a good, although expensive, method for the evaluation of renal
lesions’ size and location, their relationship with adjacent tissues,
and possible cancer thrombus. Gadolinium, the contrast agent of
MRI, may lead to fetal hypothyroidism (13). Thus, contrast MRI
is not recommended in pregnant patients.

According to current studies, surgery is the best treatment
for localized renal cancers. As a result of the improvements in
surgical experience and technologies, most of the surgeries are
being performed laparoscopically. Based on recent guidelines,
partial nephrectomy has become the standard treatment for
T1 renal cancers (14) and has proved to be feasible in some
T2 renal cancers (15). However, lots of T1 and all of T2
renal cancers in pregnant women were treated by radical
nephrectomy to shorten operation time and reduce perioperative
complications (3, 5, 6). Here, we report the first case of a
laparoscopic partial nephrectomy, applied for T2 RCC in a
pregnant patient, which demonstrated the feasibility of this
treatment, with a satisfactory outcome for both the patient
and the fetus. We did this surgery through the retroperitoneal
approach with the pneumoperitoneum pressure controlled below
12 mmHg during the 21st gestational week. Compared to the
transperitoneal approach, the retroperitoneal approach, along
with controlled pneumoperitoneum pressure, can reduce the
impact of the abdominal pressure elevation and the acid-base
balance disturbance caused by CO, insufflation, which, in turn,
jeopardized the blood flow and development of the fetus (5).
When pneumoperitoneum pressure is strictly controlled, the
operation space of the retroperitoneal approach is relatively
small, which leads to the difficulty in operation. Therefore, we
consider retroperitoneal laparoscopic partial nephrectomy as
a safe treatment for pregnant women with T2 renal tumors
depending on the surgeon’s experience.

The timing of surgery remains controversial. When fetal
maturity, and the volume and doubling time of RCC (normally
300-500 days) are considered (16), RCC diagnosed during the
first trimester could go for surgical resection immediately with
the consideration of abortion possibly, and for those diagnosed
during the third trimester, some reports (3, 16) claimed that
we could postpone the operation until the fetal lung matures
or even after delivery, as long as the tumor is not rapidly
growing. However, if diagnosed during the second trimester, as
the case we reported, the decision would not be easy to make.
Surgical intervention becomes difficult as the uterus enlarges,
and manipulations may induce uterine contractions causing
spontaneous abortion; at the same time, intraoperative blood loss
can lead to hypotension and fetal hypoxia, which is harmful to
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the fetus (3). Therefore, if surgery is needed, a retroperitoneal
approach, which we applied in this case, could be considered as
a reliable choice because it can effectively avoid the disturbance
of the abdominal cavity caused by the operation. However, some
authors believe that the second trimester is the safest period for
surgery (17). Consequently, there are no standardized guidelines
for the management of this situation, and each case has its own
particularity when making decisions. On the basis of respecting
their wishes and focusing on fetal safety, it is important to
have a thorough communication with patients, which helps
them fully understand the potential benefits and risks of each
treatment strategy.

To sum up, renal cancer in gestation is a rare clinical
scenario. Most are found incidentally by routine pregnancy
examination. Ultrasound and MRI are useful tools for identifying
and staging the tumor. Though the timing is still controversial,
nephrectomy remains a pivotal treatment for local RCC.
Presently, partial nephrectomy is rarely applied, mostly through
the transperitoneal approach, and only in pregnant patients
with small tumors. This is the first presented retroperitoneal
laparoscopic partial nephrectomy case in a pregnant patient
with T2 RCC. Based on the multidisciplinary team’s decision
and surgeon’s experience, partial nephrectomy can be performed
retroperitoneally and securely in large-volume renal tumors in
suitable pregnant patients.

The patient has provided informed consent for publication of
the case.

REFERENCES

1. Botha MH, Rajaram S, Karunaratne K. Cancer in pregnancy. Int ] Gynaecol
Obstet. (2018) 143(Suppl 2):137-142. doi: 10.1002/ijgo.12621

2. Waddington HK. Renal-cell carcinoma complicated by pregnancy; a
case report. Am ] Obstet Gynecol. (1956) 72:441-5. doi: 10.1016/0002-
9378(56)90135-1

3. Tiang KW, Ng KL, Vega-Vega A, Wood S. Rapidly enlarging renal tumor
during pregnancy: diagnostic and management dilemma. J Kidney Cancer
VHL. (2014) 1:12-6. doi: 10.15586/jkcvhl.2014.6

4. Binbay M, Yuruk E, Ucpinar B, Binbay Z, Colakerol A, Muslumanoglu
AY. Laparoscopic partial nephrectomy for renal-cell carcinoma during
pregnancy. ] Endourol Case Rep. (2016) 2:18-20. doi: 10.1089/cren.
2015.0012

5. van Basten JP, Knipscheer B, de Kruif J. Case report: retroperitoneoscopic
tumor nephrectomy during pregnancy. J Endourol. (2006) 20:186-7.
doi: 10.1089/end.2006.20.186

6. Casella R, Ferrier C, Giudici G, Dickenmann M, Giannini O, Hosli I, et al.
Surgical management of renal cell carcinoma during the second trimester of
pregnancy. Urol Int. (2006) 76:180-1. doi: 10.1159/000090885

7. Azim HA, Peccatori FA, Pavlidis N. Treatment of the pregnant mother
with cancer: a systematic review on the use of cytotoxic, endocrine,
targeted agents and immunotherapy during pregnancy. Part I: Solid
tumors. Cancer Treat Rev. (2010) 36:101-9. doi: 10.1016/j.ctrv.2009.
11.007

8. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh JW,
Comber H, et al. Cancer incidence and patterns in Europe: estimates for
40 countries in 2012. Eur ] Cancer. (2013) 49:1374-1403. doi: 10.1016/
j.ejca.2012.12.027

9. Christensson A, Savage C, Sjoberg DD, Cronin AM, O’Brien MF, Lowrance
W, et al. Association of cancer with moderately impaired renal function
at baseline in a large, representative, population-based cohort followed
for up to 30 years. Int ] Cancer. (2013) 133:1452-8. doi: 10.1002/ijc.
28144

DATA AVAILABILITY STATEMENT

All datasets generated for this study are included in the
article/Supplementary Material.

ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

AUTHOR CONTRIBUTIONS

JD, YZ, and WX collected clinical data. JD wrote the
manuscript. WX revised the manuscript. All authors approved
the submitted version.

FUNDING

JD was funded by the Fundamental Research Funds for the
Central Universities, 3332020004.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fonc.
2020.552228/full#supplementary-material

10. Hidayat K, Du X, Zou S-Y, Shi BM. Blood pressure and kidney cancer
risk: meta-analysis of prospective studies. ] Hypertens. (2017) 35:1333-
44, doi: 10.1097/HJH.0000000000001286

11. Kabat GC, Silvera SAN, Miller AB, Rohan TE. A cohort study of reproductive
and hormonal factors and renal cell cancer risk in women. Br ] Cancer. (2007)
96:845-9. doi: 10.1038/sj.bjc.6603629

12. American Institute of Ultrasound in Medicine. AIUM standard for
the performance of an ultrasound examination of the abdomen or
retroperitoneum. ] Ultrasound Med. (2002) 21:1182-7. doi: 10.7863/
jum.2002.21.10.1188

13. Telischak NA, Yeh BM, Joe BN, Westphalen AC, Poder L, Coakley FV.
MRI of adnexal masses in pregnancy. AJR Am ] Roentgenol. (2008) 191:364-
70. doi: 10.2214/AJR.07.3509

14. Ljungberg B, Bensalah K, Bex A, et al. Guidelines on Renal Cell Carcinoma.
European Association of Urology. (2015). p. 19.

15. Zheng JH, Xu YE Peng B, Zhang HM, Yan Y, Gao QR, et al. Retroperitoneal
laparoscopic partial nephrectomy for renal-cell carcinoma in a solitary kidney:
report of 56 cases. ] Endourol. (2009) 23:1971-4. doi: 10.1089/end.2008.0653

16. Alouini S. Delay surgery for small renal cancers to week 32 of gestation. Nat
Rev Urol. (2010) 7:195-205. doi: 10.1038/nrurol.2010.25-c1

17. Gladman MA, MacDonald D, Webster JJ, Cook T, Williams G. Renal cell
carcinoma in pregnancy. ] R Soc Med. (2002) 95:199-201. doi: 10.1258/
jrsm.95.4.199

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Dong, Zhao and Xu. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

October 2020 | Volume 10 | Article 552228


https://www.frontiersin.org/articles/10.3389/fonc.2020.552228/full#supplementary-material
https://doi.org/10.1002/ijgo.12621
https://doi.org/10.1016/0002-9378(56)90135-1
https://doi.org/10.15586/jkcvhl.2014.6
https://doi.org/10.1089/cren.2015.0012
https://doi.org/10.1089/end.2006.20.186
https://doi.org/10.1159/000090885
https://doi.org/10.1016/j.ctrv.2009.11.007
https://doi.org/10.1016/j.ejca.2012.12.027
https://doi.org/10.1002/ijc.28144
https://doi.org/10.1097/HJH.0000000000001286
https://doi.org/10.1038/sj.bjc.6603629
https://doi.org/10.7863/jum.2002.21.10.1188
https://doi.org/10.2214/AJR.07.3509
https://doi.org/10.1089/end.2008.0653
https://doi.org/10.1038/nrurol.2010.25-c1
https://doi.org/10.1258/jrsm.95.4.199
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

	Case Report: Retroperitoneal Laparoscopic Partial Nephrectomy for T2 Renal Cell Carcinoma During Pregnancy
	Introduction
	Case
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


