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Anesthetic Management in
Post-Chemotherapy Retroperitoneal
Lymph Node Dissection: Insights from
Our Clinical Experience

Kemoterapi Sonras1 Retroperitoneal
Lenf Nodu Diseksiyonunda Anestezi
Deneyimimiz

ABSTRACT

Objective:

Testicular tumors, of which 95% are germ cell tumors, are generally solid tumors seen in
men under the age of 35. Testicular tumors are primarily treated with orchiectomy. Fol-
lowing orchiectomy and chemotherapy, retroperitoneal lymph node dissection (RPLND)
is an important surgical procedure in uro-oncology. In our study, we aimed to share our
experiences by discussing our anesthesia management in RPLND operations conducted
after chemotherapy at our hospital in light of current literature.

Material and Methods:

This study investigates cases of Retroperitoneal Lymph Node Dissection (RPLND) per-
formed after chemotherapy at a tertiary education and research hospital between 2017 and
2023. After obtaining approval from the Ethics Committee (No: 2023/305), data includ-
ing patients' ages, operation durations, perioperative blood gas and fraction of inspired
oxygen (FiO2) values, and the amount of fluid administered during the procedure were
retrospectively reviewed from patient records and anesthesia monitoring forms. Patients
with incomplete information were excluded from the study. Blood gas samples obtained
immediately after anesthesia induction were compared with those taken upon admission to
the intensive care unit. In our clinic, routine consultations with chest diseases and medical
oncology are obtained prior to this procedure.

Results:

In our study, data from 34 out of 37 RPLND cases conducted over a four-year period were
included. ASA III patients constituted 35% (n=12), while ASA 1I patients made up 65%
(n=22), with an average age of 28 years (range: 17 to 47).The average anesthesia duration
from the time patients entered the operating room to their admission to the ICU was re-
corded as 340.7 minutes, and the average extubation time from ICU admission was 125.6
minutes. While there were no significant changes in the average pH, pO2, and pCO2 values
in blood gases of patients a significant increase in lactate levels was observed. It was noted
that the perioperative (FiO2) was maintained below 40% and the crystalloids administered
in the first 2 hours were kept below 4 mL/kg/hour. All patients were discharged home after
the operation.

Conclusion:

RPLND requires a multidisciplinary approach. Measures taken against perioperative hy-
poxia and hyperoxia, as well as fluid management, may be crucial in preventing major
complications that can arise during both the intraoperative and postoperative periods.

Key Words:
Germcell tumors, Hiperoksi, Multidisciplinary approach, Pulmonary toxicity, Retroperito-
neal Lymph Node Dissection
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Amagc:

Genel olarak 35 yas alt1 erkeklerde goriilen testis tiimdrlerinin
%95’ germ hiicreli olup solid tiimérlerdir. Oncelikle orsiek-
tomi ile tedavi edilen testis tiimorlerinde kemoterapiyi takiben
retroperitoneal lenf nodu diseksiyonu (RPLND) &nemli bir
cerrahi uygulamadir. Calismamizda, RPLND operasyonlarin-
daki anestezi yonetimimizi giincel literatiir ile tartisarak dene-
yimlerimizi paylagmak istedik.

Gerec ve Yontemler:

Calismada bir egitim aragtirma hastanesinde 2017-2023 yillari
arasinda gergeklestirilen kemoterapi sonrast RPLND olgulari
incelendi. Etik kurulundan (No: 2023/305) onay alindiktan
sonra, hastalarin yasi, operasyon siiresi, peroperatif kan gazi
ve iglem esnasinda verilen sivi miktari hastalarin eve taburcu-
luk durumu, hasta dosyalarindan ve anestezi takip formlarin-
dan retrospektif olarak incelendi. Bilgileri eksik olan hastalar
caligmaya dahil edilmedi. Anestezi indiiksiyonundan hemen
sonra alinan kan gazi 6rnekleri, yogun bakim tinitesine ka-
bul swrasinda alinan &rneklerle karsilastirildi. Klinigimizde
RPLND vakalarinda rutin olarak peroperatif alman havanin
oksijen ylizdesi (FiO2) degeri %40 ve altinda tutulmakta olup
preoperatif multidisipliner degerlendirme yapilmaktadir.

Bulgular:

Calismamiza alti yillik bir siire boyunca yiiriitiilen kemotera-
pi sonrast 37 RPLND vakasindan verileri eksiksiz olan preo-
peratif multidisipliner ekip tarafindan degerlendirilen 34 hasta
calismaya dahil edildi. ASA III hasta %35 (n:12), ASA Il hasta
%65(n:22) olup ortalama yaslar1 28 (en az 17-en fazla 47)’idi.
Hastalarin ameliyathaneye giris anindan yogun bakim {inite-
sine yatig siiresine kadar gegen siire ortalama 340,7 dakika,
yogun bakim iinitesine yatistan itibaren ortalama ekstiibasyon
stiresi 125,6 dakika olarak kaydedildi. Hastalarin kan gaz-
larinda ortalama pH, pO2 ve pCO2 degerlerinde anlamlt bir
degisiklik olmazken, laktat seviyelerinde anlamli bir artis goz-
lendi. Peroperatif FiO2 %40'n ve kristaloid siv1 ilk 2 saate
4 mL-1 kg-1 saat 'in altinda tutulmaya calisildigi goriildi.
Peroperatif ve postoperatif kardiyak pulmoner major komp-
likasyon gelismeyen hastalar eve taburcu edildiler.

Sonuc:

RPLND multidisipliner bir yaklasim gerektirir. Perioperatif
hipoksi ve hiperoksiye karsi alinan dnlemler ve sivi yonetimi,
hem intraoperatif hem de postoperatif donemde ortaya ¢ikabi-
lecek major komplikasyonlarin 6nlenmesinde 6nemli olabilir.

Anahtar Kelimeler:
Germ hiicre tiimorii, Hiperoksi, Multidisipliner yaklagim, Pul-
moner toksisite, Retroperitoneal lenf nodu diseksiyonu
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INTRODUCTION

Testicular tumors are predominantly solid tumors seen in men
under the age of 35, and their incidence has been increasing
in recent years due to unexplained factors (1, 2). Ninety-five
percent of these tumors are germ cell tumors; there are two
types, seminomatous and non-seminomatous germ cell tu-
mors (NSGCTs). Their lymphatic spread is often seen along
the periaortic lymph nodes. Testicular tumors, which require
a multidisciplinary approach, are primarily treated with or-
chiectomy. Following orchiectomy and chemotherapy, the
possibility of residual tissue remaining in the retroperitoneal
area for NSGCTs is approximately 20-50% (3). Even in ad-
vanced-stage testicular tumor cases, current multidisciplinary
approaches result in a 10-year survival rate of approximately
98% (4). Retroperitoneal lymph node dissection (RPLND) of-
fers a survival rate of 90% and above (5). This operation, typi-
cally performed through a broad abdominal incision extending
up to the sternum, is particularly demanding and involves a
fragile patient group, hence it requires special attention in
the preoperative, intraoperative, and postoperative periods in
terms of anesthesia.

Since the 1970s, platinum-based chemotherapeutic agents em-
ployed in the treatment of testicular tumors have significantly
reduced mortality rates, though they are also associated with
severe side effects that may persist throughout life. The most
commonly preferred chemotherapy regimen for the treatment
of testicular tumors is the bleomycin, etoposide, and cisplatin
(BEP) procedure. Bleomycin, first isolated in 1966 by Umeza-
wa et al., is an antitumor antibiotic that causes DNA damage,
particularly leading to endothelial damage in the lungs (4, 6).
Bleomycin is specifically associated with acute pulmonary
toxicity. Factors known to increase the risk of acute pulmonary
toxicity include a cumulative bleomycin dose exceeding 300
U, impaired renal function, smoking, and advanced age (7).
Cisplatin, a platinum-based other chemotherapeutic used
in this protocol, is known for its most common side effect,
acute kidney damage and hypomagnesemia, which reported-
ly affect about 90% of patients (8). In addition to these side
effects, cardiotoxicity, cisplatin-induced peripheral neuropa-
thy (CIPN), and ototoxicity are serious side effects associated
with this agent and are related to the cumulative doses used
(9). In a review by Cameron et al., which examines the rela-
tionship between chemotherapeutic agents and vascular dam-
age, acute and chronic vascular complications associated with
cisplatin were detailed. The review emphasizes the association
of cumulative doses with increased hypertension, myocardial
ischemia/infarction, thromboembolism, and cerebrovascular
events (10).

Etoposide, another chemotherapeutic agent used in the BEP
protocol, is associated with myelosuppression developed
during treatment (4).

Retroperitoneal lymph node dissection is a technically chal-
lenging surgery due to the risk of invasion of major vessels
and the need for nephrectomy in the same session in about
11% of cases (11). Despite their young age, patients face sig-



nificant cardiovascular and respiratory system risks due to ex-
posure to platinum-based chemotherapeutic agents. RPLND
requires specialized anesthesia management due to the com-
plexity of the operation technique and anatomy, the duration
of the surgery, and the management of potential complications
for the patient. There is evidence in the literature suggesting
that maintaining the FiO2 value carefully below 30% plays a
role in preventing bleomycin-associated pulmonary compli-
cations (12). This operation is performed in selected centers
worldwide, including in our country. In our study, we aimed
to examine the anesthesia management in RPLND operations
following chemotherapy in light of current literature data.

MATERIAL and METHODS

In our study, cases of Retroperitoneal Lymph Node Dissec-
tion (RPLND) performed at a hospital between 2017 and
2023 were examined. After obtaining approval from the Eth-
ics Committee (No: 2023/305), data including patients' ages
were collected. Preoperative chemotherapy dosages, opera-
tion durations, perioperative blood gas and FiO2 values, and
the amount of fluid administered during the procedure were
retrospectively reviewed from patient records and anesthesia
monitoring forms. Patients with incomplete information were
excluded from the study. Blood gas samples obtained imme-
diately after anesthesia induction were compared with those
taken upon admission to the intensive care unit.

Following multidisiplinary ~pre-operative evaluation, all
RPLND cases were electively performed under general an-
esthesia. The routine anesthesia practices in our clinic for
RPLND operations are as follows. Patients are provided
standard monitoring according to American Society of An-
esthesiologists (ASA) standards, including electrocardiogram
(ECQG), non-invasive arterial pressure, and pulse oximetry.
Difficult peripheral venous access due to chemotherapy his-
tory is established using 20G - 22G angiocatheters. Standard
general anesthesia induction and endotracheal intubation were
followed by an Allen test on the non-dominant extremities,
then invasive arterial cannulation and central venous catheter-
ization (CVC) under ultrasound guidance were performed. In
patients assessed as having a high risk of vascular injury, an
internal jugular venous sheath catheter is additionally placed
under ultrasound guidance. To prevent gastric distension, a na-
sogastric tube is inserted for drainage. During surgery, which
is performed through a large abdominal incision extending to
the sternum, heat loss is prevented by placing heating pads and
fluid warmers under the patients, and close temperature mon-
itoring is ensured with an oropharyngeal temperature probe.
Anesthesia maintenance is provided with an air/oxygen mix-
ture containing 1-2% sevoflurane and a remifentanil infusion
at a dose of 0.1-0.2 mcg kg-1 min-1. The patients' FiO2 levels
are maintained at 40% or below through blood gas and satura-
tion monitoring. Train of four (TOF) monitoring is applied to
all patients to evaluate neuromuscular block response and re-
duce the risk of injury during delicate dissection around major
vessels by preventing involuntary movements. Rocuronium
doses of 0.1 mg kg-1 are intermittently applied to maintain the
TOF value within the optimal range. In patients with a predis-
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position for peripheral neuropathy due to a history of cisplatin
exposure, both arms are drawn close to the body to facilitate
optimal surgical access and prevent potential peripheral nerve
damage; the arms are wrapped and secured beneath the patient
using a drape and gel pads. At the end of the operation, patients
are transferred to our intensive care unit while intubated and
on remifentanil infusion. Postoperative analgesia is provided
with a patient-controlled analgesia (PCA) device, starting after
skin suturing, and continuing until extubation, with morphine
infusion and additionally a bilateral Transversus Abdominis
Plane (TAP) Block performed under ultrasound at the end of
the operation. Patients actively warmed in the ICU are elec-
tively extubated on the same day once hemodynamic stability
was achieved and TOF>0.9.

RESULTS

Our study included data from 37 RPLND cases conducted
over a six -year period. Three patients with incomplete data
were excluded, and the demographic data for 34 patients are
shown in Table L.

Table I. Demographic data, duration of anesthesia and time until extubation in
intensive care unit (after surgery) was given in terms of median values.

Median (Min-Max)
Age (year) 28 (17-47)
Height cm 174,9 (169- 185)
Weight kg 81,6 (65- 105)
Duration 340,7 (240-440)
of
Anesthesia
(minute)
Time until 125,6 (35-295)
extubation
in
intensive
care unit
(minute)

Min: minimum Max : maximum

Blood gas samples taken immediately after anesthesia induc-
tion were compared with those taken upon admission to the
intensive care unit. While there were no significant changes in
average pH, pO2s, and pCO2 values, a significant increase in
lactate levels was observed (Table II).
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Table II. Parameters of blood gas from blood samples, were taken after anesthesia induction and at intensive care unit admission, were given as median values.

After Anesthesia Induction ICU Admission
Median (Min-Max) Median (Min-Max)

pH 7.372 (7,266-7 48) 7.366(7,24-7 48)
p0: (mmHg) 156,66 (68-234) 146,13(90-298)
pCO: (mmHg) 37,92 (28,9-46,7) 37(21,6-57.9)
Hemoglobin (g/dL) 14,5 (10,9-17.7) 14,0 (10,6-16,8)
Hematocrit (%) 44,7 (33,6-52) 43,0 (32,6-51.4)
Lactate (mmol/L) 1,51(0,7-2,6) 1,9(0,5-3,6)

The mean FiOz2 level of patients' was 0.35. Patients monitored
with arterial blood gases did not experience pulmonary com-
plications during or after the operation. The average anesthesia
duration from the time patients entered the operating room to
their admission to the ICU was recorded as 340.7 minutes, and

the average extubation time from ICU admission was 125.6
minutes. A standard combination of crystalloids and colloids
was used for intravenous fluid management. The distribution
of fluids used during the intraoperative period is indicated in
Table II1.

Table II1. The distribution of fluids used during the intraoperative period were given with the body temperature.

Median (Min-Max)

Crystalloid {(ml)

2500 (1000-4000)

Colloid (ml)

607,1 (500-100)

Body Temperature (C")

35,6 (34,5-37,5)

Only four patients (10.8%) required blood and blood product
transfusions, with one unit of red blood cell suspension (ES)
and one unit of fresh frozen plasma transfusion (TDP) being
administered. No significant decreases in hemoglobin and he-
matocrit values were detected in the arterial blood gases taken
at ICU admission compared to those taken at the start of the
operation.

The preoperative patients had received 4 cycles of Bleomycin,
Etoposide, and Cisplatin. Each cycle consisted of Bleomycin
(30 units) administered on days 1, 5, and 8, and Etoposide (100
mg/m?) and Cisplatin (20 mg/m?) administered on days 1, 2, 3,
4, and 5. It was observed that patients with active lymph nodes
larger than 1 cm underwent surgery 20 days after the last che-
motherapy (Table IV).

Table IV. Bleomycin Etoposide and Cisplatin Cure Times

BEP Cure Times
Bleomycin (30 umte ) day 1, 8, 15 4
Etoposide (100mg/m?) day 1-5 4
Cisplatin (20mg/m?) day 1-5 4

20

DISCUSSION

In our study, patients who underwent RPLND had received
platinum-based chemotherapy prior to the procedure. Patients
receiving chemotherapy were in a fragile condition despite
being young and having no illnesses other than the accompa-
nying cancer. A pulmonology consultation was requested to
assess the patients' respiratory functions prior to surgery In a
similar study, Jayakrishnan et al. emphasized the importance
of preoperative multidisciplinary evaluation in these cases.
They also highlighted the significance of maintaining con-
trolled fluid balance while avoiding hyperoxia during general
anesthesia (13). Patients reviewed in our article had routinely
undergone the BEP procedure after orchiectomy, and none had
a cumulative bleomycin dose exceeding 360 mg. We believe
this factor played a significant role in ensuring none of our
patients experienced pulmonary complications. While major
pulmonary complications are rare after RPLND, the literature
reports that pulmonary complications occur more frequently
in patients exposed to bleomycin, approximately at a rate of
1-8% (14). These complications can range from pneumonia
and pulmonary embolism to even acute respiratory distress
syndrome (ARDS). The incidence of bleomycin-related pul-
monary toxicity is directly proportional to the cumulative dose
of the drug used. Literature has shown that high cumulative
doses of bleomycin are associated with increased pulmonary
toxicity (15). Jayakrishnan et al., published a case report on the
successful anesthesia management of a patient diagnosed with
bleomycin-related pulmonary fibrosis who remained under an-



esthesia for an extended period due to retroperitoneal surgery
due to RPLND (13).

The literature suggests that both the inspired fractional oxygen
level (FiOz2) and the fluid resuscitation administered during the
intraoperative period are associated with the risk of pulmonary
toxicity (16, 17). These parameters have been the foundation
of intraoperative management guidelines for years to prevent
pulmonary complications. Various sources in the literature
recommend maintaining the FiO2 level between 30-40% or
keeping the minimum oxygen concentration where the par-
tial pressure of oxygen (PaO2) in arterial blood gases is above
60 mmHg. It is also advised that intraoperative fluid mainte-
nance be limited to 4 mL-1 kg-1 hr-1 for crystalloids and 2
mL-1 kg-1 hr-1 for colloids in the first 2 hours, and that blood
transfusions be avoided unless clinically indicated (4, 18). In
our study, it was observed that fluid management was close to
these limits (Table III).

Patients undergoing retroperitoneal lymph node dissection
are often young, yet a majority have a history of exposure to
cisplatin, a cardiotoxic chemotherapeutic agent. Therefore,
even in young patients, an ECG must routinely be included
in the preoperative evaluation. The incidence of cisplatin-as-
sociated cardiotoxicity has been increasingly reported in the
literature over the past decade (9). While the most common
cardiac pathology caused by cisplatin is sinus tachycardia, it
can also prolong the QT interval leading to bradycardia and
even Torsade de Pointes rhythms. In patients who have devel-
oped Long QT Syndrome (LQTS), it is necessary to avoid all
drugs that can prolong the QT interval during the periopera-
tive period, including agents such as propofol, fluoroquinolone
and macrolide antibiotics, various proton pump inhibitors, and
antiemetics. In patients diagnosed with LQTS in the preopera-
tive period, the administration of a titrated midazolam-fentanyl
combination is considered safe for anesthesia induction, and
the avoidance of ketamine, which is specifically emphasized
in the literature due to its potential to increase sympathetic
discharge and cause arrhythmias, should be observed. Anoth-
er important consideration for patients with LQTS during the
perioperative period is the normalization of serum electrolyte
levels (19). As previously mentioned, cisplatin can lead to hy-
pomagnesemia, which may lower the threshold for malignant
ventricular arrhythmias. Hypothermia that may develop during
surgery with a long and extensive abdominal incision can pro-
long the QT interval, hence close temperature monitoring is
crucial. In patients with developed LQTS and/or considered
high risk, defibrillation pads should be placed where they can
be easily accessed. In our study, routine cardiology evaluations
were performed for each patient, and anesthesia procedures
were carried out with consideration of the pulmonary and car-
diac side effects of chemotherapy.

Patients with preoperative electrolyte levels monitored should
also have their electrolyte levels assessed during intraoperative
blood gas analyses. Monitoring electrolyte levels and kidney
function tests will facilitate the early detection of nephrotox-
icity, which is the most common side effect of cisplatin, and
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the resultant hypomagnesemia (9). While hypomagnesemia is
a consequence of nephrotoxicity, it is also an underlying cause
of cardiac pathologies. Any existing anemia and blood electro-
lyte abnormalities in patients should be corrected during the
preoperative period. Easily administered replacements in the
preoperative period play a significant role in reducing mortali-
ty and morbidity. None of the 34 patients mentioned in our arti-
cle developed cardiac pathology or acute kidney injury during
the perioperative period.

Retroperitoneal lymph node dissection is a high-risk surgical
procedure performed through a wide abdominal incision, lo-
cated near major vessels such as the aorta, inferior vena cava
(IVC), and others supplying the spinal cord, requiring meticu-
lous care. Due to its location, there is a very high risk of abun-
dant bleeding during the surgery, and sudden, brief periods of
hypotension can occur due to pressure on the IVC. For these
reasons, blood pressure must be monitored using invasive
methods. The potential need for massive blood transfusions
in this high-bleeding-risk surgery should not be overlooked.
In these patients, where post-chemotherapy peripheral venous
access can be difficult, establishing wide vascular access fol-
lowing anesthesia induction is crucial for handling massive
transfusion scenarios (20). At our clinic, we routinely perform
a radial arterial cannulation and right internal jugular central
venous catheterization under ultrasound guidance after the Al-
len test from the non-dominant upper extremity following an-
esthesia induction, unless contraindicated. After reviewing pa-
tients' tomography, in patients anticipated to have a high risk of
major bleeding due to the location during dissection, a sheath
catheter is additionally placed. In the 34 RPLND cases men-
tioned in our article, major vascular injuries occurred in two
cases. RPLND surgeries at our hospital are performed in the
cardiovascular surgery operating room. Immediate additional
surgical interventions by the cardiovascular surgery team were
applied to these patients with major vascular injuries, and the
injuries were repaired with primary suturation.

One of the most serious complications that can occur after
retroperitoneal lymph node dissection is spinal cord ischemia,
which can result in paralysis of the lower extremities (13). Linz
et al. reported a case of anterior spinal artery syndrome due to
injury to the artery of Adamkiewicz during an RPLND in a
published case report (18). Kesler et al. reported in their study
involving 268 patients that paraplegia developed in 6 patients
following retroperitoneal lymph node dissection (RPLND),
with a neurological complication rate of 2.2% (21). In the 34
cases performed at our clinic, major vascular injuries occurred
in two cases; however, these injuries were not arterial injuries
that could lead to neurological complications. None of our
cases resulted in neurological complications.

To ensure an optimal view for the surgeon, RPLND is per-
formed through a wide thoracoabdominal incision. Although
the pain caused by this major incision can be managed with
epidural analgesia, it should not be forgotten that during sur-
geries close to major vascular structures, such as potential
vascular injuries, patients may need to be heparinized. Current
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ASRA (The American Society of Regional Anesthesia and
Pain Medicine) guidelines recommend delaying the applica-
tion of unfractionated heparin until 1 hour after neuraxial inter-
ventions when low-dose heparin is used and neuraxial blocks
are applied (22). However, difficult or traumatic placement of
an epidural catheter, advanced age, and coagulation disorders
are serious risk factors for the development of epidural he-
matomas. During the repair of the two previously mentioned
inferior vena cava injuries at our clinic, it was necessary to
heparinize the patients. Linz et al. reported using epidural an-
algesia for postoperative analgesia in a morbidly obese patient
undergoing RPLND, noting that the development of anterior
spinal artery syndrome was masked due to the epidural anal-
gesia (18). Considering these potential complications, we be-
lieve opting for neuraxial analgesia could be a risky approach.
At our clinic, especially during the early postoperative period,
we manage severe pain complaints by applying a TAP block
under ultrasound guidance and using patient-controlled anal-
gesia devices with intravenous morphine infusion. The ultra-
sound-guided TAP block method is defined as the application
of a local anesthetic agent between the transversus abdominis
and internal oblique muscles. This method, which has a very
low complication rate and is highly effective when applied
under ultrasound guidance, provides significant pain relief.
In a recent study Stephens et al. reported achieving analgesia
through intermittent local anesthetic injections via a rectus
sheath catheter directly visualized and placed by the surgeon
following the application of a rectus sheath block (RSB) at the
start of the surgery (4). RSB is a regional anesthesia technique
targeting the terminal branches of thoracic nerves, primarily in-
dicated for vertical midline incisions, and can be applied under
ultrasound guidance (23). However, according to the results of
a recent meta-analysis, RSB did not demonstrate superiority
over placebo in managing post-abdominal surgery pain and
reducing opioid consumption (23). Further advanced random-
ized controlled trials are needed to examine the outcomes of
other regional anesthesia techniques that could be applied for
RPLND surgery.

Close monitoring of this patient group, which remains at risk
for complications in the postoperative period, is crucial. Par-
ticularly for patients at high risk of pulmonary complications,
close monitoring with pulse oximetry or arterial blood gases
measuring Pa0O2 is recommended, and it is important to protect
patients from both hypoxia and hyperoxia. Our goal in oxy-
gen therapy is to maintain a PaO2 level above 60 mmHg, and
the minimum oxygen support needed to achieve this level is
recommended (4). Venous thromboembolism (VTE), whose
incidence increases with exposure to cisplatin, is also a com-
plication that requires close monitoring during the periopera-
tive period. It has been reported in the literature that the use of
compression devices during the intraoperative period to pre-
vent VTE is contraindicated, as they can increase inferior vena
cava pressure and thereby the risk of bleeding (4). At our clinic,
we routinely prefer to use compression stockings for VTE pro-
phylaxis throughout the operation. We also believe that the use

B2

of low molecular weight heparin in the postoperative period is
important in these patients, despite their young age, due to their
predisposition to VTE.

The limitations of our retrospective study include the inabil-
ity to obtain dosages of other chemotherapeutic agents aside
from bleomycin and the number of chemotherapy cycles. Ad-
ditionally, intraoperative and postoperative kidney function
tests were not compared in terms of nephrotoxicity. There is
a need for prospective studies that analyze a greater number
of variables.

CONCLUSION

RPLND requires a multidisciplinary approach. Although pa-
tients are young after chemotherapy, they are fragile. While
precautions should be taken against pulmonary and cardiac
complications, measures must also be implemented to prevent
major vascular injuries and deep vein thrombosis in the exten-
sive surgical field. Postoperative pain management should be
planned with consideration of potential complications. Mea-
sures addressing perioperative hypoxia and hyperoxia, along
with fluid management and preoperative evaluation, can play
a significant role in preventing major complications that may
arise during both the intraoperative and postoperative periods.

Acknowledgement:
We would like to thank Prof. Dr. Vedat Yildirim for his con-
tributions.

Ethics Committee Approval:

This research complies with all the relevant national regula-
tions, institutional policies and is in accordance the tenets of
the Helsinki Declaration, and has been approved by the Gul-
hane Medical Faculty Ethical Committee, Healthy Science
Universty University (approval number: 2023/305).

Informed Consent:

All the participants’ rights were protected were obtained the
procedures according to the Helsinki Declaration.Since the
study is retrospective, informed consent was not obtained.

Author Contributions:

Concept - ; HZ.,NY.; Design - H.Z.,N..Y.; Supervision ., N.Y;
Resources — H.Z., N.Y. ; Materials — N.Y.; Data Collection
and/or Processing — H.Z., F.C.; Analysis and/ or Interpretation
—H.Z., N.Y,; Literature Search — H.Z.; Writing Manuscript -
HZ.,N.Y; Critical Review - H.Z., N.Y.

Conflict of Interest:
The authors have no conflict of interest to declare.

Financial Disclosure:
The authors declared that this study has received no financial
support.



asi
g
=
Q
N
el
g
<
4
£
=
E

Akd Med J 2025;11(1) Ors Yi

123

10.

11.

12.

13.

Cheng L, Albers P, Berney DM, Feldman DR, Dau-
gaard G, Gilligan T, Looijenga LHJ. Testicular cancer.
Nat Rev Dis Primers 2018; 4(1):29.

Baird DC, Meyers GJ, Hu JS. Testicular Cancer:
Diagnosis and Treatment. Am Fam Physician 2018;
97(4):261-8.

Hendry WE, Norman AR, Dearnaley DP, Fisher C,
Nicholls J, Huddart RA, Horwich A. Metastatic non-
seminomatous germ cell tumors of the testis: results of
elective and salvage surgery for patients with residual
retroperitoneal masses. Cancer 2002; 94(6):1668-76.

Stephens M, Murphy T, Hendry D. Anaesthesia for
retroperitoneal lymph node dissection in the treatment
of testicular cancer. BJA Educ 2019; 19(9):283-9.

Jemal A, Murray T, Samuels A, Ghafoor A, Ward E,
Thun MIJ. Cancer statistics, 2003. CA Cancer J Clin
2003; 53(1):5-26.

Umezawa H. [Bleomycin]. Gan No Rinsho 1967,
13(10):735.

Shippee BM, Bates JS, Richards KL. The role of
screening and monitoring for bleomycin pulmonary
toxicity. J Oncol Pharm Pract 2016; 22(2):308-12.

Stefanowicz J, Owczuk R, Izycka-Swieszewska E,
Riickemann-Dziurdzinska K, Balcerska A. Nephro-
toxicity of platinum derivatives in children—a review
of the literature. Contemporary Oncology/Wspodtcze-
sna Onkologia 2011; 15(2):74-9.

Oun R, Moussa YE, Wheate NJ. The side effects of
platinum-based chemotherapy drugs: a review for
chemists. Dalton Transactions 2018; 47(19):6645-53.

Cameron AC, Touyz RM, Lang NN. Vascular Com-
plications of Cancer Chemotherapy. Can J Cardiol
2016; 32(7):852-62.

Wells H, Hayes MC, O'Brien T, Fowler S. Contempo-
rary retroperitoneal lymph node dissection (RPLND)
for testis cancer in the UK - a national study. BJU Int
2017; 119(1):91-9.

Wauethrich PY, Burkhard FC. No Perioperative Pul-
monary Complications after Restricted Oxygen Ex-
position in Bleomycin-Treated Patients: A Short Re-
port. ISRN Anesthesiol. 2011;2011:3.

Jayakrishnan B, Kausalya R, Al-Rashdi HA, Davis
K, Ali J, Al-Harthy M, Bennji SM. Bleomycin and
perioperative care: a case report. Sarcoidosis Vasc
Diffuse Lung Dis 2023; 40(3):¢2023030.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Cary C, Foster RS, Masterson TA. Complications of
Retroperitoneal Lymph Node Dissection. Urol Clin
North Am 2019; 46(3):429-37.

Raphael MJ, Lougheed MD, Wei X, Karim S, Robin-
son AG, Bedard PL, Booth CM. A population-based
study of pulmonary monitoring and toxicity for pa-
tients with testicular cancer treated with bleomycin.
Curr Oncol 2020; 27(6):291-8.

Goldiner PL, Schweizer O. The hazards of anesthesia
and surgery in bleomycin-treated patients. Semin On-
col 1979; 6(1):121-4.

Donat SM, Levy DA. Bleomycin associated pulmo-
nary toxicity: is perioperative oxygen restriction nec-
essary? J Urol 1998; 160(4):1347-52.

Linz SM, Charbonnet C, Mikhail MS, Vadehra N,
Zelman V, Katz RL, Thangathurai D. Spinal artery
syndrome masked by postoperative epidural analge-
sia. Can J Anaesth. 1997; 44(11):1178-81.

Wisely NA, Shipton EA. Long QT syndrome and an-
aesthesia. Eur J Anaesthesiol 2002; 19(12):853-9.

Subramanian VS, Nguyen CT, Stephenson AJ, Klein
EA. Complications of open primary and post-chemo-
therapy retroperitoneal lymph node dissection for tes-
ticular cancer. Urol Oncol 2010; 28(5):504-9.

Kesler KA, Brooks JA, Rieger KM, Fineberg NS,
Einhorn LH, Brown JW. Mediastinal metastases
from testicular nonseminomatous germ cell tumors:
patterns of dissemination and predictors of long-term
survival with surgery. J Thorac Cardiovasc Surg
2003; 125(4):913-23.

Horlocker TT, Vandermeuelen E, Kopp SL, Gogar-
ten W, Leffert LR, Benzon HT. Regional Anesthesia
in the Patient Receiving Antithrombotic or Throm-
bolytic Therapy: American Society of Regional An-
esthesia and Pain Medicine Evidence-Based Guide-
lines (Fourth Edition). Reg Anesth Pain Med 2018;
43(3):263-309.

Abdildin Y, Tapinova K, Salamat A, Shaimakhanov
R, Aitbayev A, Viderman D. Rectus Sheath Block
in Abdominal Surgery: A Systematic Review with
Meta-Analysis. Rom J Anaesth Intensive Care 2023;
30(1):43-50.



