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Possible iodophor-induced systemic iodine 2
toxicity during transurethral seminal
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review
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Abstract

Rationale lodophor, a disinfectant composed of iodine complexed with a surfactant, is extensively employed for
preoperative skin preparation, burn wound management, and mucosal disinfection. Despite its extensive application
in clinical practice, emerging clinical evidence has documented associations between iodophor irrigation and acute
kidney injury in human. However, systemic iodine toxicity after the seminal vesicle was irrigated with iodophor during
transurethral seminal vesiculoscopy (TUSV) has not been previously described.

Patient concerns \We report the case of a 70-year-old man who developed transient hypotension, vomiting,
confusion, and profound lactic acidosis after the seminal vesicles were irrigated with iodophor.

Diagnoses The patient was diagnosed with confusion and profound lactic acidosis secondary to the seminal vesicle
was irrigated with iodophor.

Interventions The patient was admitted to the intensive care unit (ICU), and continuous venovenous
haemodiafiltration (CVVH) was initiated 3 h after ICU admission.

Outcomes After six days, the patient’s condition improved, allowing the cessation of CVVH. He was discharged from
the hospital on the 22nd day after being transferred to the ICU.

Conclusion This case highlights the typical characteristics of iodophor absorption during its regular application.
Here, we report the first case of systemic iodine toxicity caused by iodophor irrigation during transurethral seminal
vesiculoscopy.
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Introduction

Iodophor, a commonly used antiseptic in clinical prac-
tice, can eliminate bacteria, fungi, and certain viruses. As
a result, iodophors are employed in scenarios such as pre-
operative cutaneous antisepsis, injection site preparation,
and genitourinary tract disinfection [1-2]. Nevertheless,
iodophors are linked to serious adverse events such as
iodine-induced acute renal failure, iodine-induced hyper-
thyroidism, and systemic iodine toxicity [3—7]. Notably
absent from existing literature are documented cases of
iodine toxicity secondary to seminal vesicle irrigation
during transurethral seminal vesiculoscopy (TUSV). We
present a clinically significant case of high anion gap
metabolic acidosis with lactic acidosis following intra-
operative iodophor irrigation during TUSV, marking the
first documented instance of this complication in urolog-
ical endoscopic procedures.

Case presentation

A 70-year-old Chinese male (66 kg, 164 cm; American
Society of Anesthesiologists, status II) with a 1-year his-
tory of refractory haematospermia was scheduled for
transurethral seminal vesiculoscopy. Aside from eczema,
his medical history was unremarkable. Chest computed
tomography (CT) revealed multiple microscopic nodules
in the upper lobes of the left and right lungs. Preoperative
electrocardiography, echocardiography, vein ultrasound
of the lower extremities, and laboratory tests revealed no
obvious abnormalities.

Routine monitoring included noninvasive blood pres-
sure, 5-lead ECG, and SpO, monitoring, which were ini-
tiated after the patient entered the operating room. The
patient’s vital signs were as follows: blood pressure (BP),
126/82 mmHg; heart rate (HR), 55-65 bpm; and SpO,
level, 97-99% before anaesthesia. At the L3—4 interverte-
bral space, combined spinal-epidural anaesthesia (CSE)
was performed uneventfully. Two millilitres of 0.5%
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Fig. 1 Change in arterial pH over the 44 hours after the patient was
transferred to the ICU. After initiating continuous venovenous hemodiafil-

tration (CVVH), the patient’s metabolic acidosis improved rapidly. Arrow
denotes the time of initiation of CVVH
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bupivacaine were slowly administered in the subarach-
noid space after cerebrospinal fluid was observed, and the
catheter was inserted 4 cm into the epidural space. The
level of blocking of the sensory system was fixed at T8.
After the administration of CSE anaesthesia, the patient’s
vital signs were stable (BP, 130/80 mmHg; HR, 57 bpm;
and SpO,, 99%). During the procedure, the patient’s vital
signs were maintained at a BP of 122-130/60-75 mmHg,
a HR of 57-62 bpm, and a SpO,, of 99-100%.

The doctor identified the opening of the prostatic utri-
cle at the verumontanum and entered the prostatic utri-
cle through this opening. Then the seminal vesicle cavity
was penetrated through the weak mucosa side channel,
guided by the guidewire. The operation was unevent-
ful until the surgeon irrigated the seminal vesicle with
200 ml of iodophor solution diluted with normal saline
(1:1) within minutes. Hypotension developed within a
few minutes after irrigation, and ephedrine (6 mg IV)
was quickly administered to resolve it. Vomiting, leth-
argy, and confusion developed, and arterial blood gas
(ABG) analysis was conducted immediately. ABG analy-
sis revealed a pH of 7.40, a PCO, of 32 mmHg, a bicar-
bonate level of 19.8 mmol/L, a BE of —4.1 mmol/L, and a
lactate level of 6.1 mmol/L. Volume expansion was initi-
ated immediately with 500 ml of normal saline solution.
Twenty minutes later, the ABG analysis revealed lactic
acidosis with a pH of 7.34, a PCO, of 33 mmHg, a bicar-
bonate level of 17.8 mmol/L, a BE of -7 mmol/L, and a
lactate level of 8.2 mmol/L. Sodium bicarbonate (5%, 100
mL) was used to promptly address lactic acidosis. Sudden
vomiting and severe agitation recurred, and the patient
was quickly transferred to the ICU with subsequent
monitoring and treatment.

ABG and laboratory indices were measured instantly in
the ICU, and the ABG revealed a pH of 6.94 and a lactate
level above the maximum measurement level (maximum
20 mmol/L), a BE of -22.79 mmol/L and an anion gap
of 30.3 mmol/L. The laboratory data revealed a serum
creatinine level of 113.3 pmol/L, impaired liver func-
tion (AST level, 226.8 U/L; ALT level, 118.5 U/L), and an
lactate dehydrogenase (LDH) level of 633 U/L. Within
hours, the patient developed extremely severe lactic aci-
dosis and impaired liver and kidney function. Intubation
and mechanical ventilation were required due to con-
tinuous deterioration. Three hours after ICU admission,
continuous venovenous haemodiafiltration (CVVH) was
initiated to correct severe lactic acidosis and acute renal
injury. Fortunately, 44 h of CVVH therapy alleviated the
acidosis, with a pH of 7.37, a PaCO,, of 37 mmHg, a PaO,
of 133 mmHg, a BE of -3.9 mmol/L, and a lactate level
of 2.5 mmol/L according to ABG analysis (Figs. 1, 2 and
3). CVVH was stopped on the 6th day after admission
to the ICU, and the patient was weaned from the venti-
lator on the 7th day. With supportive care, the patient’s
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Fig. 2 Change in arterial lactate (Lac) over the 44 h after the patient was
transferred to the ICU. On admission to the ICU, blood lactate was above
the level of detection (maximum 20 mmol/L). After initiating continuous

venovenous hemodiafiltration (CVVH), the patient’s metabolic acidosis im-
proved rapidly. Arrow denotes the time of initiation of CVVH
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Fig. 3 Change in arterial anion gap (AG) over the 44 h after the patient
was transferred to the ICU. After initiating continuous venovenous he-

modiafiltration (CVVH), the patient’s metabolic acidosis improved rapidly.
Arrow denotes the time of initiation of CVVH

clinical condition improved, and he was discharged from
the hospital on the 22nd day after admission to the ICU.
Upon reviewing the intra- and perioperative courses, a
possible reason for this clinical state might be iodine tox-
icity from abundant iodine absorption in the operative
field. However, no relevant tests were performed in our

Page 3 of 5

hospital, and the patient’s serum iodine concentration
was not measured. The patient remained well after six
months of follow-up.

Discussion

Seminal vesiculoscopy is the best way to examine and
treat seminal vesicle gland diseases, and it is widely used
in andrology because of its clear curative effect and few
related surgical complications. [8—9] A typical manifesta-
tion of the seminal vesicle is honeycomb-like tissue, and
there are three ways to enter the seminal vesicle. What-
ever pathway to the seminal vesicles is used, the sur-
geon needs to examine every seminal vesicle cavity [10].
When haemorrhage is observed in the seminal vesicles,
it is necessary to irrigate them out until no haemorrhage
remains. Currently, irrigation solutions include antibi-
otics, normal saline and iodophor solutions for seminal
vesiculoscopy.

Iodophor is a disinfectant solution consisting of a com-
plex formed by iodine and a surfactant with an effective
iodine content of 4.5-5.5 g/L (0.45-0.55% W/V), which is
widely used for disinfect surgical sites and burn wounds.
Despite the wide use of iodophors, the systemic absorp-
tion of iodine may lead to serious adverse reactions and
even death. Our patient experienced transient hypoten-
sion, vomiting, confusion, and extremely severe lactic
acidosis after the seminal vesicles were irrigated with
iodophor. Previous reports have presented some cases of
iodine toxicity resulting from iodophor irrigation [11-15]
(Table 1). However, none of these cases occurred dur-
ing transurethral seminal vesiculoscopy. Although there
have been some reports of acidosis resulting from iodine
absorption, the precise mechanism has not been clari-
fied. A previous study proposed three mechanisms: (1)
free iodine binds to bicarbonate, causing the consump-
tion of serum bicarbonate; (2) the very different pH val-
ues of iodophor and the human body result in acidosis;
and (3) acid excretion by the kidneys is impaired due to
iodine toxicity [16]. Roland et al. suggested that lactic aci-
dosis reflects a toxic effect of iodine/iodide that interferes

Table 1 Previous cases of iodine poisoning due to iodophor irrigation

No. Author year Ref Age Sex lodine source

no. (yr)

Clinical presentation

1 Kanakiriyaetal. ~ [11] 45  male

2003
2 Labbéetal.2003 [12] 68  male
povidone-iodine

3 Glick et al. 1985 3] 3 boy

4 Ramaswamyka-  [14] 67  male
nive et al. 2011 procedure
5 Ryan et al. 1999 [15] 57 female

mediastinal irrigation with povidone-iodine
subcutaneous irrigation with

mediastinal irrigation with povidone-iodine

used as an irrigant during a three-hour

mediastinal irrigation with povidone-iodine

Renal and hepatic dysfunction

Cardiac conduction abnormalities, lactic acidosis,
acute renal failure, hypocalcemia, and hypothyroidism
metabolic acidosis developed associated with
alternating episodes of lethargy and agitation cardiac
insufficiency

cardiovascular collapse, metabolic acidosis, renal
failure and seizure

acute renal failure
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in some way with adenosine triphosphate generation
through oxidative metabolism [17].

Iodophors can lead to systemic iodine toxicity via
absorption through any route. The extent of iodine
absorption depends on the site and area where iodine
is applied; mucosal absorption is high, as is absorption
through wounds [18]. During seminal vesiculoscopy, it is
necessary to repeatedly irrigate the inflammatory mate-
rial with iodophor. The procedure requires entry of the
seminal vesicles from the small prostate sac. Although
there is no sinus opening for direct absorption, the angle
needs to be changed during the operation, which can
cause bleeding and great damage to the seminal pas-
sage. In addition, the operative space in seminal vesicles
is limited and closed, and the seminal vesicle tissue is
honeycomb-like with multiple irregular small spaces, so
more lavage solution may be absorbed [19]. When iodo-
phor is absorbed, it may lead to refractory high anion gap
metabolic acidosis and lactic acidosis because of the high
serum jodine concentration. Lactic acidosis is associ-
ated with increased anion gap metabolic acidosis and is
broadly classified into types A and B. Type B lactic aci-
dosis is further subdivided into types B1, B2, and B3, and
type B2 lactic acidosis is associated with the use of drugs
or toxins. [20-21] Therefore, we inferred that this patient
had high anion gap metabolic acidosis resulting from
type B2 lactic acidosis.

Fortunately, the patient was quickly transferred to the
ICU, which ensured that he received timely and effec-
tive treatment without experiencing serious complica-
tions. On the basis of the signs and symptoms caused by
iodine toxicity, the clinicians could recognize iodine tox-
icity even when iodine levels are not tested. The signs and
symptoms reportedly caused by iodine toxicity include
a transient hypotension, nausea, vomiting, confusion,
and a more significant than expected metabolic acido-
sis, hypernatremia, hepaticdysfunction, renal failure, and
thyroid abnormalities [11]. Despite the lack of specificity
of each sign, their combination following an administra-
tion of iodophor should prompt the discontinuation. Kim
et al. [22] suggested that increased urine iodine concen-
tration and tan casts in the renal tubules may be helpful
diagnostic characteristics of such cases, and they recom-
mend kidney biopsy as a useful tool for diagnosing iodine
toxicity. Therefore, urine iodine concentration and kid-
ney biopsy could be used for diagnosing iodine toxicity
when serum iodine concentration was not tested.

Limitations

The limitations of this study are as follows. First, no rel-
evant tests were performed in our hospital, and the
patient’s serum iodine concentration was not tested.
However, on the basis of the patient’s clinical presenta-
tion and the timing of these symptoms, we inferred that
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the patient might have developed systemic iodine toxic-
ity. In the future, a serum iodine test should be performed
for patients who show unexplained metabolic abnor-
malities or organ dysfunction after the use of iodophors.
Second, owing to a lack of experience, the diagnosis of
iodine toxicity was not considered after hypotension was
resolved, and the unforeseen rapid deterioration of the
internal environment in the subsequent period was not
anticipated. With respect to the possible serious conse-
quences of iodophor irrigation, we believe that our case
has important value in ensuring that many anaesthesiolo-
gists are vigilant about iodophor irrigation during semi-
nal vesiculoscopy.

Conclusions

We reported the clinical course and management of a
70-year-old man who developed systemic iodine toxic-
ity after the seminal vesicles were irrigated with iodophor
during transurethral seminal vesiculoscopy. The pres-
ent report illustrates that severe adverse events may be
linked to the internal use of iodophor; therefore, extreme
caution should be taken when iodophor solution is used
to irrigate seminal vesicles since overabsorption of iodine
can result in toxic serum levels and systemic iodine tox-
icity. In the future, the clinicians should decrease the
height of irrigation and reduce the speed of irrigation,
and low-pressure solution flushing should be used to
remove the haematocele from the seminal vesicle during
seminal vesiculoscopy. Moreover, prompt CVVH initia-
tion in the presence of iodophor-induced lactic acidosis
may enhance clearance of serum iodine concentrations,
thereby potentially mitigating progressive damage and
associated complications.

Abbreviations

TUSV  Transurethral seminal vesiculoscopy
ECG Electrocardiogram

HR Heart rate

BP Blood pressure

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512894-025-01787-7.

[ Supplementary Material 1 J

Acknowledgements
We thank the patient referred to in the report for providing permission to use
the data for scientific purposes.

Author contributions

Conceptualization: Jianli Li. Data curation: Meng Zhang, Nan Zhao.
Investigation: Meng Zhang, Huanhuan, Zhang. Writing-original draft: Meng
Zhang.

Funding
This study was funded by the Key Research and Development Program of
Hebei Province (no. 19277714D).


https://doi.org/10.1186/s12894-025-01787-7
https://doi.org/10.1186/s12894-025-01787-7

Zhang et al. BMC Urology (2025) 25:118

Data availability
All the original research data, including the results, tables, and figures, are
available.

Declarations

Ethical approval and consent to participate
The study has been approved by the ethics committee of the Hebei General
Hospital (ethics approval n0.2024022).

Consent for publication
the patient provided written informed consent for publication of this case
report.

Competing interests
The authors declare no competing interests.

Received: 1 August 2024 / Accepted: 10 April 2025
Published online: 10 May 2025

References

1. HuS, LuW,DiY, et al. Comparison of the disinfection effect of iodophor
at two different temperatures on the skin of surgical field and its influ-
ence on blood pressure and heart rate of patients. Am J Trans| Res.
2022;14(2):1339-46.

2. Gou L, Zhao R, Ren X, et al. Oral transmucosal absorption of iodine after intra-
oral Preparation with povidone-iodine prior to oral surgeries: a randomized
controlled study in 12 male patients. Clin Oral Investig. 2022,26(1):705-11.

3. Papadopoulos P, lordanou S, Georgiou F, et al. Povidone-lodine-Induced
acute kidney injury in a 23-Year-Old woman: the first clinical case report from
the Republic of Cyprus. Cureus. 2022;14(4):e24034.

4. Vercammen Y, Dauwe D, De Vlieger G, et al. Povidone iodine disinfection
associated with hypothyroidism and potentially contributing to prolonged
kidney failure. Case Rep Crit Care. 2021;2021:5528210.

5. Zellama D, Ayed S, Azzabi A, et al. Acute kidney injury due to Povidone-
lodine. Saudi J Kidney Dis Transpl. 2020 Sep-Oct;31(5):1125-8.

6. SuzukiR, Suzuki S. Povidone-iodine-induced transient Triiodothyronine
thyrotoxicosis in a Japanese patient with prolonged habitual gargling: A case
report and literature review. Med (Baltim). 2023;102(34).e34631.

7. Rasner CJ, Allen T, Kavalier M. Topical betadine exposure precipitating sterile
cerebritis and systemic iodine toxicity. Clin Case Rep. 2023;11(7):7693.

8. Liao LG, Li YF, ZhuT, et al. Clinical analysis of 216 cases of refractory hema-
tospermia diagnosed and treated by seminal duct endoscopy. J Clin Urol.
2017,32(1):26-38. [Google Scholar].

Page 5 of 5

9. ZhengT, Zhang TB, Lv KL, et al. A comparative study on the success rates
of two approaches for seminal vesiculoscopy. Am J Mens Health. 2022
Jul-Aug;16(4):15579883221115615.

10.  Chen WK, Yu DD, Chen ZX, et al. Transurethral seminal vesiculoscopy for
intractable hematospermia: experience from 144 patients. BMC Urol.
2021:21(1):48.

11. Kanakiriya S, De Chazal I, Nath KA, et al. lodine toxicity treated with Hemo-
dialysis and continuous venovenous hemodiafiltration. Am J Kidney Dis.
2003;41(3):702-8.

12. Labbé G, Mahul P, Morel J, et al. Intoxication a Liode Aprés irrigations sous-
cutanées de Povidone lodée [lodine intoxication after subcutaneous irriga-
tions of Povidone iodine]. Ann Fr Anesth Reanim. 2003;22(1):58-60. French.

13.  Glick PL, Guglielmo BJ, Tranbaugh RF, et al. lodine toxicity in a patient treated
by continuous povidone-iodine mediastinal irrigation. Ann Thorac Surg.
1985;39(5):478-80.

14.  Ramaswamykanive H, Nanavati Z, Mackie J, et al. Cardiovascular collapse
following povidone-iodine wash. Anaesth Intensive Care. 2011;39(1):127-30.

15. Ryan M, Al-Sammak Z, Phelan D. Povidone-iodine mediastinal irrigation: a
cause of acute renal failure. J Cardiothorac Vasc Anesth. 1999;13(6):729-31.

16. Pietsch J, Meakins JL. Complications of povidone-iodine absorption in topi-
cally treated burn patient. Lancet. 1976;:280-2.

17. Dyck RF, Bear RA, Goldstein MB, Halperin ML. lodine/iodide toxic reaction:
case report with emphasis on the nature of the metabolic acidosis. Can Med
Assoc J. 1979;120(6):704-6.

18. Liang HY, Cheng SC, Chang CH, et al. Hypoxia, hypotension, and bradycardia
induced by povidone-iodine ingestion: A pediatric case report and literature
review. J Am Coll Emerg Physicians Open. 2020;1(6):1527-9.

19.  YaoRJ, Xiao H, Chen SS, et al. Efficacy of various surgical approaches in treat-
ing hematospermia using transurethral seminal vesiculoscopy. BMC Surg.
2023,;23(1):385.

20.  Chirumamilla'y, Palanisamy N, Ogbon EOQ, et al. Unveiling of type B lactic
acidosis from systemic lupus Erythematosus-Associated B-cell lymphoma: A
fatal oncology emergency. Cureus. 2023;15(5):e38648.

21. ZanzaC, FacelliV,Romenskaya T, et al. Lactic acidosis related to pharmaco-
therapy and human diseases. Pharmaceuticals (Basel). 2022;15:1496.

22. Kim CS, Kim SS, Bae EH, Ma SK, Kim SW. Acute kidney injury due to povidone-
jodine ingestion: A case report. Med (Baltim). 2017,96(48):€8879.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Possible iodophor-induced systemic iodine toxicity during transurethral seminal vesiculoscopy: a case report and literature review
	﻿Abstract
	﻿Introduction
	﻿Case presentation
	﻿Discussion
	﻿Limitations
	﻿Conclusions
	﻿References


