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CASE REPORT

Surgical treatment for breast cancer 
in a patient with erythropoietic protoporphyria 
and photosensitivity: a case report
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Abstract 

Background: Erythropoietic protoporphyria (EPP) is a rare disorder of heme synthesis. Patients with EPP mainly show 
symptoms of photosensitivity, but approximately 20% of EPPs are associated with the liver-related complications. We 
report a case of breast cancer in a 48-year-old female patient with EPP in whom meticulous perioperative manage-
ment was required in order to avoid complications resulting from this disease.

Case presentation: The patient was diagnosed with EPP at the age of 33 and had a rich family history of the disease. 
For right breast cancer initially considered as TisN0M0 (Stage 0), the right mastectomy and sentinel lymph node 
biopsy were performed, while the final stage was pT1bN0M0, pStage I. In the perioperative period, we limited the 
drug use and monitored light wavelength measurements. Besides, we covered surgical lights, headlights, and laryn-
goscope’s light with a special polyimide film that filtered the wavelength of light causing dermal photosensitivity. 
After the surgery, any emerging complications were closely monitored.

Conclusions: The surgery, internal medicine, anesthesiology, and operation departments undertook all possible 
measures through close cooperation to ensure a safe surgery for the patient with a rare condition.
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Background
Erythropoietic protoporphyria (EPP) is a genetic dis-
order caused by an abnormality in the ferrochelatase 
(FECH) gene involved in the heme synthetic pathway. 
This pattern of inheritance is said to be an incomplete 
autosomal dominant disorder, in which asymptomatic 
carriers are often found who do not develop the disease 
although they may have a clear familial mutation. The 
resulting decrease of FECH levels causes accumulation 
of protoporphyrin (PP) in the skin, plasma, erythrocytes, 

and liver that causes various disorders and symptoms [1, 
2]. The main symptom is photosensitivity, but approxi-
mately 20% of EPPs are associated with the liver dam-
age. However, less than 5% of EPPs can develop severe 
disease owing to cholestasis, and the liver transplanta-
tion remains the only life-saving treatment for patients 
with advanced liver failure [3, 4]. The incidence of EPP 
in the population is approximately 1:75,000 [5]. Of note, 
it is important to prevent phototoxic injury to skin and 
organs owing to the activation of PP by light. Here, we 
report that we performed breast cancer surgery on an 
EPP patient with photosensitivity. To the best of our 
knowledge, this is the first clinical report of breast cancer 
surgery in a patient with erythropoietic protoporphyria.

Open Access

*Correspondence:  mkubo@tumor.med.kyushu-u.ac.jp
†Akiko Shimazaki, Takuma Hashimoto, and Masaya Kai contributed 
equally to this manuscript
1 Department of Surgery and Oncology, Graduate School 
of Medical Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-ku, 
Fukuoka 812-8582, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-1647-1619
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-020-01068-5&domain=pdf


Page 2 of 6Shimazaki et al. surg case rep             (2021) 7:1 

Case presentation
The patient, a 48-year-old female with photosensitivity, 
was diagnosed with EPP at the age of 33. She had right 
breast pain and was diagnosed with breast cancer by the 
family doctor. She was referred to our department for 
surgical management. Her mother and two sisters, diag-
nosed as EPPs, died of liver failure.

There was a mass, 4 cm in size, in the lateral aspect of 
the right breast. Axillary lymph nodes were normal. She 
had no abdominal pain and no neurological symptoms.

Tumor markers (CA15-3 and CEA) were in the normal 
range. There was no elevation of hepatic enzymes and the 
liver function was preserved. The PP level was elevated to 
2924 μg/dL.

Mammogram showed segmental polymorphic calcifi-
cations in the right breast (BI-RADS 5) (Fig.  1a). Ultra-
sound revealed an axial 45  mm hypoechoic mass with 
internal coarse calcifications in the right breast (BI-RADS 
5) (Fig.  1b). On contrast magnetic resonance imaging, 
there was wide-range non-mass enhancement in the 
upper-outer quadrant of the right breast (Fig.  1c). Dis-
tant metastasis was not observed and liver morphology 

was maintained and no gallstones were noted on contrast 
computed tomography (Fig.  1d). An ultrasound-guided 
core-needle biopsy showed ductal carcinoma in  situ. 
Therefore, for the right breast cancer (TisN0M0 Stage 0), 
right mastectomy and sentinel lymph node biopsy were 
planned.

The following perioperative measures were undertaken, 
such as re-evaluation of EPP, measures against photosen-
sitivity, and confirmation of drugs used.

1 Preoperative preparation: by consulting with hepatol-
ogist, it was confirmed that the current liver function 
was maintained and that the PP level was stable.

2 Measures against light wavelength: photosensitive 
symptoms of EPP have been reported to be triggered 
by wavelengths of light around 400  nm [6–9]. The 
day before the surgery, to simulate the procedure, 
we covered surgical lights, headlights, and anesthe-
sia monitors in the operating room with the special 
film  (Kapton® polyimide film, DU PONT-TORAY 
CO., LTD.) (Fig.  2a). The laryngoscope’s light also 
contained the 400-nm-region wave that was also 

Fig. 1 Imaging findings. a Mammogram shows segmental polymorphic calcifications (yellow square) in the right ML-UM (BI-RADS 5). b Ultrasound 
revealed an axial 45 mm hypoechoic mass with internal coarse calcifications in the right breast (BI-RADS 5). c Contrast magnetic resonance imaging 
showed wide-range non-mass enhancement in the upper-outer quadrant of the right breast. d Contrast computed tomography showed that there 
was no distant metastasis and liver morphology was maintained and no gallstones were noted
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blocked by attaching the film (Fig.  2b). We planned 
to intubate the patient using a videolaryngoscope 
 (McGRATH®) because it was predicted that the view 
would be dark rendering the intubation difficult. 
Moreover, we confirmed that the film completely 
blocked light with a wavelength of 400 nm by a spec-
troradiometer (MK-350, United Power Research 
Technology Corp, Miaoli County, Taiwan) (Fig.  2c). 
Although the operative field was dim yellow-to-
orange because of the influence of the film (Fig. 2d), 
there was no difficulty in identifying the tissues, and 
the surgery was possible as usual.

3 Induction and maintenance of anesthesia: we chose 
total intravenous anesthesia (TIVA) with target-
controlled infusion (TCI). Standard monitors were 
placed, including blood pressure cuff, pulse oxime-
try, and electrocardiography. Anesthesia was induced 
by intravenous administration of fentanyl, propo-
fol, and rocuronium, and maintained with propofol 
(TCI of 2.5  µg/mL), 0.2  µg/mg/min of remifentanil, 
and a 50% oxygen–air mixture. Intubation was per-
formed with the film-covered video laryngoscope. 
To manage postoperative pain, acetaminophen was 
administrated. The mastectomy was completed with 

an operating time of 1 h 48 min and total blood loss 
of 30 g. The patient’s urine volume was 150 ml. The 
endotracheal tube was extubated without difficulty, 
and patient reported no complaints of pain or nau-
sea. No cutaneous or oral symptoms of photosensi-
tivity were observed.

4 Sentinel lymph node biopsy: in our hospital, radio 
isotope (RI) method with phytate colloid, and 
dye method with indigo carmine are usually used 
together. Since the risk of indigo carmine was 
unknown for EPP cases, the RI method alone was 
used.

5 Postoperative management: to manage postopera-
tive pain, acetaminophen was administered before 
the end of the surgery. The postoperative course was 
uneventful, and she was discharged 8 days after sur-
gery without causing porphyria symptoms, such as 
liver damage (Fig. 3).

Final pathological diagnosis was invasive ductal 
carcinoma with a widespread DCIS. The maxi-
mum invasion and extension diameters were 10  mm 
and 100  mm, respectively. Biomarker analysis using 

a b

c d

Fig. 2 Modifications to the operating room. a In the operating room, several emitters are covered with the special film. The light intensity of the 
ceiling light did not change the 400 nm region of the light wavelength measured on the surgical table, so for the convenience of the surgery, the 
ceiling light was not filtered. b The laryngoscope’s light is also covered with the film. c We measured the lights at the operation table. We confirmed 
that the film completely blocked light with a wavelength of 400 nm. (Left) without the film, (right) with film attached (yellow circle). d We could 
safely manage the operation in a sufficiently bright environment
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immunohistochemistry showed estrogen receptor (ER) 
negativity, progesterone receptor (PR) negativity, and 
human epidermal growth factor receptor 2 (HER2) posi-
tivity. There was no vascular invasion and the nuclear 
grade was 3 (nuclear atypical: 3 points, mitotic figures: 
2 points) [10], and the MIB-1 was positive in 30% tumor 
cells. No lymph node metastasis was observed and the 
final stage was pT1bN0M0, pStage I.

For postoperative treatment, chemotherapy and 
molecular-targeted drugs were examined according to 
the guidelines [11]. But for patients with EPP, the risk 
of chemotherapy and molecular-targeted drugs remain 
unknown, and there are many contraindicated drugs 
among the supporting drugs (antibacterial drugs and 
antiemetics). Moreover, she was a patient with early 
breast cancer (pT1b), so it was thought that the acute 
attack of porphyria would have had a greater impact on 
the prognosis than the risk of recurrence. After consult-
ing with the patient, we decided to follow-up without 
treatment.

Discussion
The porphyrias are genetic disorders, each resulting from 
the deficiency of the FECH enzyme in the heme biosyn-
thetic pathway. These are eight genetically distinct meta-
bolic disorders that can be classified as “acute hepatic”, 
“hepatic cutaneous”, and “erythropoietic cutaneous” dis-
eases [12].

EPP is classified as the erythropoietic-cutaneous type, 
and characterized by photosensitivity appearing since 
infancy [12, 13]. However, photosensitivity occurs in 
patients with EPP when they receive light in the wave-
length around 400 nm. The general operating room light 
is in the wavelength range of 300–750 nm and includes 

wavelengths in that region [7]. During the surgery, in 
addition to the skin, light exposure to various other 
organs should also be considered. There is a report of 
a patient with EPP who suffered perioperative third-
degree skin burn and multiple intestinal perforations 
after liver transplantation surgery [14, 15]. On the other 
hand, it was also reported that EPP patients were oper-
ated on without the ray protection without encounter-
ing any problems [16, 17]. Since it is clear that the risk 
of complications can be sufficiently reduced by using the 
filter, we decided to perform the surgery using the film. 
In the absence of the film, the ceiling lights, surgical 
lights, and monitor contained wavelengths that peaked 
around 400  nm. The same was also true of the videola-
ryngoscope’s light, although it was not measured in other 
reports. The measurements were repeated with the film 
covered and it was confirmed that the light rays around 
that wavelength were blocked.

In the acute-hepatic type of porphyria, use of cer-
tain medications should be avoided because the symp-
toms are exacerbated by their use [18]. However, it is 
not necessary for the patients with EPP to avoid certain 
medications like the patient with acute-hepatic type of 
porphyria. Yet, there have been no reports of patients 
with EPP that used such drugs without problems, and the 
patient herself practiced drug restrictions for precaution. 
Therefore, in this case, the medication choice was based 
on acute intermittent porphyria (AIP), which causes an 
acute attack.

In this case, there were no major problems such as pho-
tosensitivity in daily life and liver dysfunction. However, 
acute exacerbations can be fatal, and the patient’s sisters 
are also undergoing a rapid course of the disease. There-
fore, we carefully evaluated the following.

Fig. 3 Lab parameters showing stable liver function. The postoperative course was uneventful, and the level of PP and liver function were stable
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1 Re-evaluation of EPP by specialist: in general, if the 
PPs were low, the condition was considered to be sta-
ble. In this case, no marked changes of PPs, and no 
exacerbation of EPP were observed during the perio-
perative period.

2 Adjustment of hospital environment: the photosensi-
tivity was not remarkable, so it was not necessary to 
manage the private room or the dark room as recom-
mended in severe cases. There was no problem with 
avoiding the windows and curtain shading.

3 Medication confirmation: there are a wide variety of 
drugs that cause acute attacks. During the periopera-
tive period, restricted use of many drugs such as anti-
biotics, analgesics, and anesthetics is considered. A 
strict medication confirmation was performed from 
introduction to pain management.

4 Devices used in surgical procedure: we performed 
standard breast cancer surgery. The effect of the 
indigo carmine dye on sentinel lymph node biopsy 
was unclear, therefore only the RI method was per-
formed. Surgical lights and headlights contain a 
wavelength of 410 nm, which can cause photosensi-
tivity, but it was possible to remove that wavelength 
by covering with the film. There was no significant 
effect on the surgical procedure.

5 Adjudication of adjuvant therapy: compared with 
benign diseases and other carcinomas, breast cancer 
treatment is characterized by a combination of drug 
therapy and radiation therapy in addition to surgery. 
Anticancer agents, molecular-targeting agents and 
hormonal agents are recommended depending on 
the risk of recurrence and subtype. However, there is 
no sufficient information on the safety of these agents 
in EPP. Furthermore, since a wide variety of support-
ive drugs such as antibiotics, antipyretic analgesics, 
antiemetics, antihistamines, and steroids would have 
been needed, and there was the concern regarding 
the adverse effects of these drugs on EPP. Radiation 
therapy is recommended for breast-conserving sur-
gery and highly positive lymph node metastases, but 
there is no evidence of its safety in EPP. These adju-
vant therapies are mainly aimed at suppressing the 
recurrence of breast cancer, but in this case, we con-
sidered that the indication of adjuvant therapy should 
be evaluated by balancing the risk of recurrence with 
that of exacerbation of EPP. This case was HER2 type, 
and thus anticancer drug plus trastuzumab was rec-
ommended. However, it was pT1bN0 and the recur-
rence risk was low even without treatment (5-year 
disease-free survival (DFS) of 90% [19], therefore we 
decided not to initiate adjuvant therapy.

In addition, in all the processes, it was possible to carry 
out examinations and treatments safely and reliably by 
cooperation from surgeons, physicians, anesthesiology, 
and operating departments.

Conclusions
We experienced a rare case of breast cancer with EPP 
and photosensitivity who safely underwent breast surgery 
that was achieved through several special measures and 
close cooperation of different clinical departments.
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